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Xavier University of Louisiana
NEW ORLEANS, LOUISIANA 70125, TELE)HONE 504/486-7411

STANDARDS WITH SYMPATHY APPLIED: An Executive Summary

of CAUSE Grant SER77-06227

OVERVIEW: Xavier University of Louisiana is a small, predominantly-Black
institution ocated in the heart of New Orleans. The University has both a
strong commitment to a liberal arts education and to increasing the number of
Black Americans who obtain careers in science-related fields. Over the past
two years approximately 140 students have gained admission into natural science-
related graduate or professional schools. In the fall of 1980, more than
900 of the approximately 2000 students at Xavier were majoring in a mathe-
matical, natural , or health science. This is 50% higher than the enrollment

in these fields four years ago. A major factor in XU's success in providing
Black Americans access to science - related fields has been the University's
commitment to an institutional philosophy of "standards with sympathy"- -
coupling high academic expectations with iechanisms which allow disadvantaged

students to attain success.

XU's CAUSE Project was a direct extension of the philosophy of "standards
with sympathy." Its primary objective was to increase performance in and
reduce attrition from entry-level mathematics and science courses so as to
maximize the number of students who graduate in the sciences. The project

was conceived and implemented as a cooperative, multidisciplinary effort

by the Departments of BiOlogy; Chemistry, Mathematics, and Physics. The

basic strategies chose to achieve the stated objective were for the four
departments to work cooperatively so each could

1) develop a mechanism whereby the entire department, not
individual instructors, assumed responsibility for choosing
content and deciding appropriate pacing for entry-level
courses,

2) develop detailed( prescriptions for and administer common
final exams so as to improve ability to determine success in
transmitting prespecified content from year to year, and

3) develop a comprehensive set of "alternate pathways for learning"
each set of content objectives in each entry-level course and
to establish a joint facility (the Alternate Pathway Learning
Center--APLC) for using alternate pathways.

This particular approach was chosen because a) it increases the ability of

the departments to provide assistance to inexperienced faculty, b) adherence

to a common content framework makes it possible to establish cooperatively
(within a department) a much more extensive system of "alternate pathways"
than any one faculty member could support alone. and c) a joint, multi-

departmental approach to development makes it possible to implement and

sustain activities at the least possible cost.

(over) t;



SW:fMAR'l OF ACTIVIT7ES COMPLETED: Xavier's CAUSE Project progressed ex-
tremely weiT-With only minor deviation from the development outlined in the
original proposal. Each of the four departments have:

...Developed, field- tested, evaluated, modified, refined, etc. "handbooks"
for use by stunts in each of the entry-level courses for science
majors at Xavier. The handbooks contain the departmentally-specified
content objectives, related sample problems and/or tests, and a
list of alternate learning aids for each topic.

...Designed and begun to administer common final examinations in each
section of each course every semester.

...Developed and field-tested a minimum of five Piagetian-based labora-
tory experiments designed to promote analytical thinking skills. In
addition, Chemistry has developed an entire No-semester sequence of
such experiments and now uses them for all general chemistry courses.

...Jointly planned, renovated, and furnished a multi-departmental
Alternate Pathway Learning Center (APLC) a semester ahead of schedule.

PROGRESS IN ACHIEVING STATED OBJECTIVE: The modification of entry-level
course and development of the APLC has resulted in signficant progress in obtaining
the stated objectives of reducing attrition from and improving performance in
entry-level mathematics and natural science courses for science majors as noted:

...Biology increased the percentage of "off-semester" students who
successfully completed Biology 123-124 from 25% to 50% as a
result of CAUSE. In addition, there was a 24 percentile increase
in performance on the CLEP General Biology Exam.

...Chemistry increased the percentage of students completing the
first semester of general chemistry with a "C" or better from 60%
to 74% and increased percentage completing both semesters
with a "C" or better from 45% to an average of 58% while, at the
same time, increasing level of performance on finals in both semesters.

...Mathematics increased the percentage of students completing
both Precaiculus and Calculus I with a "C" or better while notird
slight increases in level of performance.

...Physics increased the percentage of students completing both
semesters of Physics with a "C" or better from53% before CAUSE
to an average of 75.5% after CAUSE while, at the same time,
increasing the level of performance on the second semester final
from an average of 51 to 63.

In addition to obtaining the specific objectives of increasing performance
in and reducing attrition from entry-level biology, chemistry, mathematics, and
physics courses for science majors, XU's CAUSE Grant also significantly increased
the ability of the four departments to evaluate their programs from year to year.
Each department now administers common final exams written from departmentally-
prepared "prescriptions" and has implemented systematic collection and comparison
of performance from year to year for evaluation purposes.

addi °nal informati on , contact Ca rmi , Di rector, CAUSE P
je ct SER77-06227. Prepared 12/15/80.
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Overview of Xavier University of Louisiana

Xavier University of Louisiana is a small, predominantly Black institution
located in the approximate geographic center of the city of New Orleans. In the
fall of 1980, its total enrollment is the largest ever--2,003--of which approxi-
mately 925 s':udents are natural, health or mathematical science majors (see
Appendix I for enrollment statistics for the past eleven years). The University's
primary mission is to provide educational opportunities to Black Americans with
emphasis on residents of the Gulf South. Xavier's institutional philosophy might
be summarized as "standards with sympathy"--a commitment to accept appreciable
percentages of students with discernible academic weaknesses, couplded with an
equally strong commitment to demand a high standard of performance for gradua-
tion. It is possible to do both simultaneously only because the University
provides extensive support services, especially at the freshman level.

Xavier's past performance is best exemplified by the outstanding success
of its al umni who incl Jde:

The Honorable .Ernest "Dutch" Morial, Mayor of the City of New Orleans
the first Black American to be elected to that position.

Ms. Mary Munson Runge, President of the American Pharmaceutical Asso-
ciation, the first Black and first female to hold that position and
memher of President-Elect Reagan's Advisory Committee for Science
and Health.

Mr. Joseph Hall, President of the National Pharmaceutical Association.
(With Mr. Hall's election, Xavier becamse the only institution to
have alumni simultaneously serve as presidents of the two major
pharmaceutical associations.)

Dr. DTidae Organ, M.D., Chairman and Professor of the Department of
Surgery at Creighton Medic-a: School.

Dr. Joseph Henry, Jr., D.D.S., Associate Dean, Harvard School of
Dental Medicine, the first black to hold such a position at Harvard.

Dr. Norman C. Francis, President of Xavier UniVersity, President
(1980) of the Soutern Association of Colleges and Schools, Past-
President of the College Entrance Examination Board, Member of the
Pontifical Commission on Justice and Peace, and Member of "resident
Carter's Advisory Committee for HEW.

The extent to which the sciences continue the University's record of achieve-
ment is indicated by the following representative statistics from more recent

years:

1. In the past six years, 85 of 100 XU students who applied to,
medical or dental school gained admission. This acceptance rate,
85%, is more than twice that national average for either minority
or majority students during that period.

1



2. During the past two years alone (1978-79 + 1979 -80) Xavier
placed approximately 125 students into medical, dental, pharmacy,
or science-graduate schools. Further, the students gained ad-
mission into some of the nation's most prestigious schools including
Harvard Medi cal School , Stanford Medi cal School , University of
CaliforniaSan Frcincisco Medical School, Tulane Medical School,
etc.

3. Xavier's College of Pharmacy is the only such facility in southern
Louisiana. Over the past three years (the only ones during which
the State has provided comprehensive feedback), XU graduates have
a higher pass rate on the Board than do non-XU graduates.

4. In 1977-78, a Chemistry graduate from Xavier was the only student
from a Louisiana institution to receive a prestigious Danforth
Fellowship for graduate study.



II. Overview of the Progress of XU's CAUSE Grant

Speciiic Objecti.ves:

CAUSE Grant SER77-06227 to Xavier University of Louisiana funded a multi-
departmental effort by Biology, Chemistry, Mathematics, and Physics to further
develop the entry-level science and mathematics courses for science majors in an
effort to make science careers more accessible to the minor'.'v students whom
Xavier serves. The specific objectives of the grant were:

1. To reduce attrition from entry -level mathematics and natural science
courses for science majors.

2. To increase the level of performance by students in those same courses.

3. To develop mechanisms for each department to use in objectively com-
paring level of performance of students in entry-level courses from
year to year.

Thtwat:

The basic thrust of the CAUSE Grant at Xavier was to develop "departmental"
entry-level courses which would make it possible to:

1. More objectively compare student performance from year to year.

2. Provide better and more specific assistance to new or part-time
faculty.

3. Establish a uniform educational base on which uppe. -level instruction
could be developed.

4. Provide a common framework for instruction so as to facilitate the
use of alternate pathways for learning with emphasis on those bene-
ficial to the educationally-disadvantaged.

Ptemize:

As a framework within which to cast anticipated curriculum development,
each of the four participating departments agreed to a basic set of premises
before initiating the CAUSE proposal. They were:

1. A department, not an individual instructor, should determine the
content of entry-level courses.

2. It is possible to integrate activities to assist the educationally
disadvantaged within regular entry-level courses without adversely
affecting quality of instruction--i.e., "sympathy" and "standards"
are not incompatible.

3. All development must occur within the context of the University as
a whole with particular emphasis on constant consideration of what
Xavier can afford to support financially after the grant period.

3



4. Evaluation must be a constant and ongoing part of the project if it
is to gain true departmental acceptance and have long lasting impact.

5. A cooperative, multi-departmental effort is most likely to have the
desired impact on entry-level courses because this approach allows
departments to benefit from each other's experiences and promotes
the development of activities across departmental lines which will
be academically reinforcing.

Hi.6to.ticae. Devaopment

The CAUSE Project at Xavier was a direct outgrowth of a systematic con-
sideration of what had been successful in the individual departments in the past
and a commitment to well-defined departmental goals to improve entry-level courses
as a means of increasing the number of Black Americans graduating in science-
related fields.

Planning for the activities undertaken in the CAUSE Grant began in the spring
of 1976 when representatives from the entire Division of Natural Sciences met at
the request of the University Dean, Sr. Mary Veronica Drawe, to review past efforts
to improve education in the entry-level courses in the Division and to discuss

future plans -`or doing so. As a result of that meeting, each department appointed
a representative to a committee empowered to a) review the past efforts at Xavier

and elsewhere in more detail, b) make recommendations for future development,

and c) pending approval by the participating departments, seek funds to implement

the development needed.

In subsequent meetings:in the spring of 1976, the committee determined that

first efforts should be directed toward a)-investigating new ways of improving

problem-solving skills with emphasis on Piagetian-based activities, b) mutual

auditing of each of the entry-level courses so that the representatives could

determine extent of overlap and areas where cooperation was likely to be possible,

and c) establishing a mechanism for meeting on a regular basis for considering

further developments.

During 1975-77, the same committee a) audited each other's courses, b) met

on a regular weekly basis for one hour to develop the ideas which they eventually

wrote into the CAUSE proposal, c) began efforts to develop Piagetian-based

materials, and d) conducted the first of a series of special summer programs
which function, to a large degree, as a place where new ideas can be tested

without the content and grade constaints of the academic year.

In summary, the CAUSE Project-at Xavier was a direct outgrowth of 'extensive

Planning and pastdevelopment at the University on the part of the faculty within

the departments to whom the grant was awarded.

Management:

The CAUSE Project at Xavier was implemented by the "CAUSE Committee".

The initial members of I-J7:? committee were the same group of faculty, one from each

of the participating departments and a director, who had completed the previous

planning and had written the proposal. Subsequent efforts to expand the member-

ship of the committee in an effort to ensure that development was truly



departmental were extremely successful. Two other faculty voluntarily joined
the committee even though doing so meant an extra one-hour weekly meeting, six
became suf-7iciently involved so as to assume, for all practical purposes,
"associa:e membership," and essentially all of the remainder of the faculty
in the departments (approximately 12) were actively involved in the development
and evaluation a number of times. Of particular note was the successful in-
tegration of new faculty into the protect as the were hired by the University.
The following lists the membership of the CAUSE Committee during the grant
period:

Ori :nal Representatives: Jacqueline Hunter, (Biology), Mary Ann Ryan
Chemistry,p Lester W. Jones (Mathematics), Harold Vincent (Physics),

and JW Carmichael, jr. (Director, Chemistry)

Voluntary Additions: Sr. Grace Mary Flickinger (Biology), Bill
Irlbeck (Mathematics), and Sr. Joanne Bauer (Chemistry)

Associate Members: Deidre Labat (Biology), Donald Robinson (Chemistry),
Sr. Rosemarie Kleinhaus (Mathematics), Winston Brown (Mathematics),
and Douglas Ruby (Biology)

Spec4ix. Accomp,U6hmute

Xavier's CAUSE Project progressed extremely well with very little deviation
from the proposed developed outlined in the original proposal. The specific

accomplishments of the grant were as follows:

1 All four departments specifieJ content objectives for both
semesters of the entry-level lecture courses for science majors
(Biology 123 & 124, Chemistry 101 & 102, Mathematics 103 & 104.
and Physics 2.1 & 202). Development has been particularly sig-
nificant in Biology and Mathematics. Biology chose this opportunity
to initiate an entire :ear of introductory general biology to
replace a semester of general biology ana a semester of zoology.
Mathematics, in an equally important move, modified Pre-Calculus
(Mathematics 103) so as.to greatly increase emphasis on practical
skills and developed a completely new survey of Calculus (Mathe-
matics 104) designed to serve as either a terminal course for
those students who need only one semester or the first semester
of a three-semester sequence for those who need more Calculus.

2. All four departments developed, field-tested, evaluated (by
departmental, divisional, and outside consultants), modified, etc.
"handbooks" for use by students in each course. The handbooks con-
tain the content objectives, sample problems and/or tests, references
to alternate pathways for learning, etc. The materials are used by
all faculty teaching in a given course and are ava'able in the
University bookstore at a fee only slightly above cost so that
each s:L.ent has an individual copy without placing due financial

strain on the University.
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3 Al 1 four departments completed cievel opment of soeci fi cat

for the finals in their respective entry-level sequences an.:
Biology, Chemistry, and MathemT -'7.cs have fouhd standarti::e.g

to use so that student perform= :e frto year- co yea- can ca

easily compared in the future.

4. All four departments developed and field-tests a of f:

Pi ageti an-based laboratory experiments designed promote

analytical thinking skills. Chemistry further developed
entire two-semester sequence of soh materials and new uses tc=
experiments in its general chemistry laboratory courses. 3i ol

and Physics have developed approximately ten such, experiments
each and are field-testing them in entry-level courses at creseht.

5. Representatives from all four departments attended a series of
"hands-on" workshops designed to acquai nt the faculty with the
Tektronix and Apple II computers available and to provide the
opportunity for discussion of their use in entry-level cL,urses.
Mathematics and Physics have now integrated their use the.ir

courses to some extent.

The, departments planned, renovated, and furnished a multi-departmehcal
Alternate Pathways Learning Center (APLC) an entire semester ahead
of schedule. Further, the facility, which is located in the Uni-
versity Library, has enjoyed overwhelming popularity. averages

more than 12,000 entries per month (an actual head-count by
electronic means). A permanent University Committee consisting
of one representative from each department, the Director of the
Library, and the University Dean has been established to oversee
Usage of the area in the future. As indicated by its na,,le, toe

facility serves primarily as a base for offering "alternate
pathways" (to lecture and text) fur learning.

7 Each department had its progress reviewed by an outside consultant
during each of the first two years of the grant and there was
an overall eyalu?., ion of the project by an outside consultant
in the third year.

8. Finally, and undoubtedly most important fro. the point of view tf

long-term impact of the project, constant formative evaluation, was
used to gain wide support for the project throughout the entire
Division of Natural Sciences. This was accomplished via s series

of workshops to which all members of the Division were invited
(with University-funded refreshments as an incentive to attend) ,
weekly meetings of the CAUSE Committee, interminable ntal

meetings to discuss content and teaching approaches; a great deal
of hard work on the part of the departmental recresent?tives,
and a faculty who are very receptive to new ide s the have

potential for helping students.



III. Det,..iled Description of the Implementation of XU's CAUSE Project

The four participating departments agreed upon a general plan for development
before beginning the project and continually worked, through the CAUSE Com-
mittee, toexchangesideas and implement activities jointly as much as possible
since receiving the CAUSE Grant. However, because the different departments had
had differing opportunities to undertake course development in the past, the various
components of the CAUSE Project were implemented at varying rates by the
departments over the ..grant period. The specific activities instituted, both
intra- and inter-departmentally, are listed on the following pages in chronological
order.

Actvitiez o6 a Geneitia. Nattetz /mpZemented Via CAUSE:

The CAUSE Committee met regularly for a minimum of one-hour per week
during the entire grant period to discuss implementation of the project and to
plan joint activities. In addition, the same committee had met in the same
manner for the entire year preceding the awarding of the grant. Because of

this continued close association over a long period of time, the committee
was extremely successful both in communicating what was happening within a given

department and in conducting joint activities. In addition to the weekly Meetings,

the committee also sponsored the following joint activities during the grant
period.

Summer, 1977 CAUSE Grant Awarded

Fall, 1977

1977

Representatives from Biology, Chemistry, Mathematics,
and Physics met with the University Dean and the Director
of the LiL,:-ary to work out details for the renovation
and subsequent use of the new, combined learning center
for the sciences, the APLC (Alternate Pathways Learning

Center). A permanent committee was appointed to shep-
herd the development of the center. It consisted of one

representative from ea:h of the four departments, the
University Dean, and tne Director of the Library. In

addition, the Director of the CAUSE Grant served on the
committee temporarily untiT the facility actually opened.
The members of the APLC Committee were: Sr. Grace Mary

F]ickinger (Biology), Dr. Mary Ann Ryan (Chemistry),
Mr. Winston Brown (Mathematics), Dr. Harold Vincent
(Physics), Mr. Lester Morris (Director of the Library),
and Sr. Mary Veronica Drawe (University Dean). The

committee was chaired by Dr. Carmichael, temporary
member as director of the grant, tin ti 1 the opening of

the APLC in the spring of 1979. At that time, he

resigned from the committee and Sr. Grace Mary FlickinQer

assumed chairmanship. The committee met regularly
during the past two years as the space was renovated,
furnished, and ultimately used in the spring of 1979.

Dr. Carmichael _attended a ':SF Director's eetino

sponsored by NSF in .lashington. The meetino provided

the opportunity to discuss various comnonents of N's
project with directors from projects awarded the previous

year.
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Fall, '077

Spring, 1978

The CAL'.)E Committee sponsored a PSI (Personalized System
of Instruction) Workshop which was attended by nine
faculty from the Division of Natural Sciences (Lester
JOnes, Gail Jones, Linda Tillman, Harold Vincent, Steven
Welsh, Jacqueline Hunter, Mary Ann Ryan, Douglas Ruby,
and Croscina Crockett). The workshop was designed to
provide an overview of PSI and why a faculty member might
choose such an individualized system for instruction. The

Workshop was conducted by three XU faculty who had had
experience teaching PSI courses: Dr. Carmichael, Dr. Ann
Olivier (Philosophy), and Dr. Frank Brotherton (Psychology).

The CAUSE Committee conducted a Workshop on Science
Teaching and the Development of Reasoning using materials
by the same name by Karplus, et. al., Lawrence Hall of
Science, U.C., Berkeley, for high school teachers and
XU faculty. All CAUSE representatives had completed the
same workshop and had received Continuing Education
Credit for doing so at a special workshop sponsored by
the NSTA at its spring meeting in Cincinnati in 1977.
Since there were no materials for Mathematics, Lester
Jones, Mathematics's CAUSE representative, developed
special modules to spplement the materials available
for the sciences.

April, 1978 The CAUSE Committee sponsored a workshop for the entire
Division of Natural Sciences and the College of Pharmacy
in order to provide the opportunity for faculty to
scrutinize the first draft of materials developed under

CAUSE. More than 30 faculty (about 70%) of those invited

attended. At the workshop, faculty systematically con-
sidered and evaluated every objective for Biology 123,
Biology 124, Chemistry 101, Chemistry 102, Mathematics 103,

and Physics 201. The workshop was three hours in length

on a Friday afternoon. A combination of dedication and
promise of refreshments accounted for the high percent-

age of faculty who chose to attend.

Summer, 1978 The Workshop on Science Teaching and the Development of
Reasoning was repeated for approximately 25 high school
mathematics and science teachers from metropolitan New
Orleans. There was no charge for participation.

Summer, 1978 The CAUSE Committee conducted the second special summer
program for pre-freshmen. To a large extent, the program

served as a place to field-test ideas which had been
under discussion during the academic year without the
constraints imposed by the need to cover given content

or assign grades. The program, entitled Project SOAR
(Stress On Ana,.lytical Reasoning), has gained national
recognition in its own right as indicated by its in-
c'usion in the 6th Report on Teaching published by
--,ance Magazine in August, 1978.

8



Summer, 1978

Fall, 1978

January, 1979

Spring, 1979

Spring, 1979

Dr. Carmichael attended a conference (by invitation) at
the University of Nebraska-Lincoln for representatives
from college-level, Piagetian-based programs. The
programs represented are discussed in a publication
entitled Multidisciplinary Piagetian-based Programs for
College Freshmen published by one of the programs, ADAPT.
The publication may be obtained by writing ADAPT, 213
Ferguson Hall, University of Nebraska--Lincoln, Lincoln,
NE 68588.

Harold Vincent, Jacqueline Hunter, and JW Carmichael
discussed Project SCAR via a presentation entitled
Can Piaget Interdisciplinary Cooperation = Enhanced

Problem-Solvi.:,g?", at the NSTA meeting in New Orleans.

The CAUSE-funded, combined learning center for the
sciences, the APLC, opened one-semester ahead of schedule
at which Sr. Grace Mary Flickinger (Biology) assumed
chairmanship of the committee. Dr. Carmichael had
chaired the committee during the planning and development
of the facility. The APLC was instantly popular, more
than 50,000 persons us-d it during the first six months
it was open. Appendix XVI contains a record of usage.

The CAUSE Committee sponsored a "How I do it workshop".

for high school mathematics and science faculty from
New Orleans. 37 high school teachers and 14 XU faculty

attended.

Faculty from the Division of Natural Sciences attended
a CAUSE-sponsored, "hands-on" introduction to the capa-
bilities of the Tektronix and Apple Computers which had
been purchased with CAUSE funds. This "workshop" con-
sisted of ten hours of supervised experience spread over
four weeks so as to allow all participants to actually
use both computers. Those attending were: Jacqueline
Hunter (Biology), Harold Vincent (Physics), Mary Ann
Ryan (Chemistry), Sr. Eileen Benton (Mathematics),
Bill Irlbeck (Mathematics), and Winston Brown (Mathematics).
In addition, the entire Chemistry faculty (Sr. Mary Carl
Malmstrom, John Sevenair, Warren Ray, Leonard Price,
Donald Robinson, Mary Ann Ryan, Sr. Joanne Bauer, and
Bernie O'Brien) participated in a similar activity as
one part of their departmental CAUSE workshop later
in the spring. Both activities were supervised by
JW Carmichael. All faculty from either group who expressed
an interest in further use of the terminals were given

copies of the user's manuals. A number of the Mathe-
matics faculty spent additional time -xperimenting with
the use of the computers during the spring and summer.
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Spring, 1979

Spring, 1979

May, 1979

The CAUSE Committee sponsored a workshop by Dr. Arthur
Whimbey, author of Intelligence Can Be Taught (Innovative
Sciences) and Problem-Solving and Comprehension: A Short
Course in Analytical Reasoning (Franklin Institute Press),

as a means of stimulating discussion of possible mechanisms
for improving student performance on standardized exams.

A brief overview of the workshop and a list of the 25
participants is given in Appendix II.

The CAUSE Committee submitted a document discussing Project
SOAR for consideration for publication in The American
Biology Teacher. It was published in arch of 1980.
(See Vol. 42, No. 3, pages 169-173.). See Appendix XVI:

The Workshop on Science Teaching and the Development of
Reasoning was repeated for high school teachers from New
Orleans and for faculty anticipating working in Project
SOAR during the summer. The workshop was conducted by
Donald Robinson, Lester Jones, and Jacqueline Hunter.

May, 1979 The workshop discussing mechanisms for improving scores
on standardized exams, with emphasis on the use of
"cognitive therapy"--the principal idea in Problem-Solving
and Comprehension, was repeated by Dr. Whimbey for
high school faculty from New Orleans and faculty antici-
pating working in Project SOAR.

Summer, 1973 The CAUSE Committee conducted the third version of
Project SOAR, the special summer prooram for pre-freshen
entering Xavier with a major in the sciences. An

overview of the program is given in Appendix.ITI.

Summer, 1979 The CAUSE Committee submitted an article discussing
the "cognitive therapy" portion of SOAR to The Journal
of Reading. It was published in October of .1980.
(See Vol. 24, No. 1, pages 5-10). A copy is in Appendix XVII:

Fall, 1979 The CAUSE Committee submitted an article describing the
"bridge" nature of SOAR (between high school and college)
to the Louisiana Journal of Science. The article has been
accepted and should be published in 1980-81.

Fail, 1980 The CAUSE Committee compiled a list of audio-visual
(science related) materials in the University Library
and provided a copy to all science and mathematics faculty
as a means of promoting usage of the APLC. The list was
designed to be used in one's office and thus supplement
the card catalog of such materials.

Fall, 1980 Two Division-wide workshops were conducted in early fall
(9/14 and 9/21) . The first provided the opportunity for
all faculty to comment on the content of entry-level courses
after two years of work. The second was a forum for sharing

10



Fall, 19 79

Fall, 19 79

ideas about providing the "sympathy" (mechas-?;sms for
assisting the educationally-disadvantaged) which makes
it possible to maintain "standards" in the science
departments. ("Standards with Sympathy" is often used to
describe what Xavier, and particularly the sciences, attempt
to provide in educational endeavors.)

The CAUSE Faculty provided assistance to the Southern
Regional Educational Board at a conference in New Orleans.
Both Dr. Vincent and Ms. Hunter made presentations
at the conference. A copy o the program is in Appendix
XVII.

Sr. Grace Mary Flickinger (Biology) expanded orientation
workshops fcr Biology tutors to include tutors (and faculty)
from the other three departments. The joint approach 'to

training peer tutors was promoted by the availability of
the APLC, the joint learning center. It was, as expected,

very successful. (Please note that this endeavor, like
the entire CAUSE project at XU, was a generalizatiOn of
an idea which worked for one department to others as
facilitated by cooperative efforts.)

Spring, 1980 Dr. Vincent, Ms. Hunter, and Sr. Grace Mary made pre-
sentations about SOAR and XU's CAUSE Project at a
Science Instruction Seminar sponsored by Southern Regional
Education Board in Durham, NC.

Spring, 1980 An overall evaluation of XU's CAUSE Project was conducted
by Dr. Bobby Irby, Chairman of the Department of Science
Education at the University of Southern Mississippi. See

Appendix XVIII for his report.

Spring, 1980 A Workshop on Science Teaching and the Development of
Reasoning and one on the Cognitive Skills Approach to
problem-solving was conducted for high school teachers from
New Orleans and for faculty chosen to work in Project SOAR
during the summer. Ms. Hunter, Mr:Jones, and Ms. Barbara
Wells (McMain Magnet Secondary School, New Orleans) conducted
the two.

Spring, 1980

Spring, 1980

All four departments work cooperatively to develop plans
for the continuation of CAUSE-developed activities after
expiration of the grant. See Appendices XX-XXI II for
details for each.

An IDSE (NSF) proposal was prepared by the CAUSE Committee
with Dr. Vincent providing leadership as a means of
more widely disseminating information about techniques
found successful at XU to local junior and senior high

schools. It was funded in early fall.
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Spring, 19 80

Surnrner, 19 80

Fall, 19 80

Fall, 19 80

Fall, i980

Dr. Jones, Dr. Vincent, and Ms. Hunter discussed Project
SOAR at a conference on Reasoning, Piaget, and Higher
Education in Denver, Colorado.

The fourth version of Project SOAR.wa.:. conducted by
a combination of XU faculty and mathematics and science
teachers from local high schools. Ms. Hunter (Biology),
Dr. Jones (Mathematics); Ms. Barbara Wells (Chemistry- -
on leave from McMain Magnet Secondary School), and Dr.
Carmichael worked in the program in 1980.

The CAUSE Comittee becomes the "IDSE Advisory Committee"
and even though the CAUSE G,-ant has expired and there is
no monetary or release-time arioensation continues to
meet for one hour weekly to discuss and implement coopera-
ti \le multi -departmental acti vi ti es .

The IDSE Advisory Committee sponsored a workshop for
Biology teachers from local Junior and Senior High Schools
designed to promote use of innovative ideals to make
science more accessible to the educationally-disadvantaged.

The IDSE Advisory Committee planned a workshop for
high school chemistry teachers in conjunction with the
Combined SE/SW Regional Meeting of the American Chemical
Society in New Orleans. Eighty-eight area teachers at-
tended.

SPECIAL. EVENTS

In t.-.he fall of 1978, XU and the CAUSE Committee hosted a visit by
Dr. James Rutherford, Di rector of the Sci ence Education Di rectorate of
the National Science Foundation.

In the spring of 1980, the University hosted a visit from Dr. Robert
Menefee, Program Manager for NSF's CAUSE Program.

12



Acti.vitiu implemented ba the Bioeogy Department Via CAUSE:

Before receiving the CAUSE Grant Biology had had the opportunity to carry
out some experimentation with different laboratory formats (including the
Piagetian-based learning cycles developed by Ms. Hunter as a part of Project
SOAR) and had established an outstanding peer tutorial service (courtesy of
Sr. Grace Mary Flickinger). However, the CAUSE Grant provided funds, for the
first time, to do in-depth analysis and revision of the entire sequence of

entry-level courses. The effort over the past three years has been' exceptionally
fruitful. In the departmental-wide discussions at the beginning of the project,

the faculty in the department decided to charge entry-level Biology from a
semester of General Biology and a semester of Zoology to a year of General
Biology. Subsequent development of materials under CAUSE and their use in

the new sequence resulted in an average increase of 20 percentile points

on the CLEP General_ Biology Examination. Development of Biology materials

was effected primarily by Sr. Grace Mary Flickinger (Departmental Chairperson)
and Ms. Jacqueline Hunter (CAUSE Representative) with considerable assistance
from the remainder of the faculty in the department -- particularly .Dr. Deidre
Labat, Dr. Douglas Ruby, and Mr. Charles. Ballard. A chronological sketch of

Biology's activities during the grant period are as follows:

Summer, 1977 The CAUSE Grant was awarded.

Fall, 1977

Fall, 1977

Fall, 1977

Fall, 1977

The entire Biology Department met and, after extensive
discussion over a period of weeks, finally decided to
change from one semester each of General Biology and
Zoology to one year of General Biology.

Sr. Grace Mary Flickinger, conducted a three-hou- workshop
for Biology peer tutors and organized the Department's
tutorial service for the fall.

Ms. Hunter attended the CAUSE-sponsored workshop to
familiarize faculty with individualized instructional
systems with emphasis on PSI.

The five Piagetian-based learning cycles developed by
Ms. Hunter during the previous year were modified and

improved on the basis of experimentation with their
use in the summer of 1977 in Project SOAR.

January, 1978 Sr. Grace Mary organized the Biology, peer tutorial
service for the spring semester, continuing to set
an example for the other departments.

Spring, 1978 Content objectives for both semesters Of Biology 123

(the first semester) were developed.

Spring, 1978 A draft of a "handbook" for Biology: 123 and a laboratory

manual for Biology 123L was developed: The handbook

included content objectives, related sample problems,
and alternate pathways for mastering the content.
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Spring, 1978

Spring, 1978

Spring, 1978

Spring, 1978

'Spring, 1978

Spring, 1978

May, 1978

Content objectives for both Biology 123 an 124 were

evaluated by faculty from the Division of Natural
Sciences and the College of Pharmacy at a CAUSE-sponsored
workshop.

Ms. Hunter assisted the other members of the CAUSE Com-
mittee in conducting a Workshop on Science Teaching and
the Development of Reasoning for mathematics and science
faculty from local high school (and XU).

Dr. John Ruffin, Department of Biology at North Carolina
Central University, served as an outside consultant to
evaluate content of the entry -level Biology sequence.
He was on campus for two days and submitted the formal
report in Appendix IV.

The CLEP General Biology Examination was administered
to a randomly-selected group of students in order to
obtain base-line for measuring performance of pre-
CAUSE courses.

A common final was administered in all sections of
students completing General Biology.

Sr. Grace Mary Flickinger, Ms. Jacqueline Hunter,
Dr. Douglas Ruby, and Mr. Charles Ballard met for two
days to conclude refinement on the basis of consider-
ation of comments of faculty from the other departments
and the outside consultant.

Ms. Hunter assisted in conducting a Workshop on Science
Teaching and the Development of Reasoning for local
high school teachers of mathematics and science with
emphasis on those who would be teaching in Project SOAR
in 1978.

Summer, 1978 Materials for Biology 123 and 123L were r_=ined, typed,
and prepared for use in the fall.

Sum7er, 1978 Ms. Jacqueline Hunter conducted the Biology portion of
the pre-freshman summer program for science students
using the five Piagetian-based learning cycles she had

previously developed. One purpose of the program was to
experiment with such materials to determine the extent
to which they might'be appropriate in regular entry-
level courses. She was assisted by Ms. Wanda Harris,
Biology teacher from McDonogh #35 Senior High.

August, 1 78 Sr. Grace Mary conducted a three-hour workshop for Biology

tutors and organized the peer tutorial service for the fall..

Fall, 1973 Sr. Grace Mary Flickinger joined the CAUSE Committee..
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Fall, 1978

Fall, 1978

Fall, 1978

Fall, 1978

January, 1979

Spring, 1979

Spring, 1979

Spring, 1979

Spring, 1979

Spring, 1979

Spring, 1979

Ms. Hunter was one of three persons (JW Carmichael and
Harold Vincent were the other two) discussing Project
SOAR at the NSTA meeting in New Orleans.

Biology 123 and 123L materials were field-tested in all
four sections of General Biology. Faculty teaching

the courses were: S. Grace Mary, Dr. Deidre Labat,
Dr. Douglas Ruby, and Ms. Jacqueline Hunter.

Sr. Grace Mary, Ms. Hunter, Dr. Labat, and Dr. Ruby
met biweekly for one hour to coordinate activities
associated with teaching the entry-level courses and to
plan further refinement. This activity continued in

the spring.

Development of Biology 124 materialS was completed by
Sr. Grace Mary and Ms. Hunter with extensive input from
other members of the Biology Department.

With the opening of the APLC, the Biology tutorial
service moved to that facility and expanded its AV
holdings with funds provided by CAUSE. The service

continued to be excellent.

Biology 124 materials were field-tested in all three
sections of General Biology.. Faculty teaching the

courses were: Ms. Hunter, Dr. Ruby, and Dr. Labat.

Ms. Hunter attended the CAUSE-sponsored workshop to
acquaint faculty with the use of Tektronix and Apple
computers with emphasis on possible application
in computer-based instruction.

Ms. Hunter discussed XU's CAUSE Project at the NSTA
meeting in Atlanta.

Dr. Labat, Ms. Hunter, and Sr. Grace Mary Flickinger
(Chairperson) attended a three-hour, CAUSE-sponsored
workshop by Dr. Arthur Whimbey to consider methods of
teaching so as to promote the problem-solving skills
needed to perform well on standardized examinations.

Ms. Hunter presented her knives-and-forks simulation
of Meiosis and Mitosis at the "How I Do It Workshop"

sponsored by the CAUSE Committee for mathematics and
science teachers from local high schools.

Dr. John Ruffin, Department of Biology at North
Carolina Central University, spent two days at Xavier
evaluating CAUSE materials and discussing ways of
further improving the entry-level Biology courses.
His report appears i- Appendix V.
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c-ing, 1979

Spring, 1979

Spring, 1979

May, 1979

Summer, 1979

July, 1979

SUmmer, 1979

Sumer, 1979

The CLEP.General Biology Examination was administered
to a randomly-selected group of students completing
Biology 124 on an option basis without advance warning
and with only minimal reward for good performance--i.e.,
in a manner similar to that used at the equivalent time
in 1978.

Common final examinations were given to-students'com-
pleting both Biology 123 and 124.

Sr. Grace Mary Flickinger, Ms. Hunter, Dr. Ruby, and
Mr. Ballard met in a two-day workshop to complete the
year-long process of evaluating and modifying materials
which had been field-tested in General Biology in
1978-79.

Ms. Jacqueline Hunter co-directed (with Mr. Robinson
and Mr. Jones) a Workshop on Science Teaching and the
Development of Reasoning for mathematics and science
teachers from local high schools and faculty who would
be working Project SOAR in 1979.

Ms. Jacqueline Hunter conducted the Biology portion of
the third version of Project SOAR, the special summer
program for pre-freshmen science majors. The five
Piagetian-based laboratory experiments she had de-
veloped and revised earlier were used as textual
material. Ms. Wanda Harris; Biology teacher from
McDonog #35 Senior High, assisted her in this en-

deavor.

After a short orientation session, Sr. Grace Mary
Flickinger (Chairperson) began using the Tektronix
graphic terminals the APLC for data reduction of the

sort needed for the on -going evaluation of General
Biology planned in the future.

Sr. Grace Mary Flickinger and Ms. Jacqueline Hunter
received acceptance notices for papers they had
submitted for presentation at the upcoming meeting of
the National Association of Biology Teachers. The

meeting will be held in New Orleans. Sr. Grace Mary's
two presentations will consider her dermatoglyphic
research and the Biology portion of XU's CAUSE Grant.
Ms. Hunter's two will cover Project SOAR and her
novel simulation of Meiosis and Mitosis.

CAUSE-developed materials for the General Biology
sequence were refined, duplicated, and prepared for

use by all students in the sequence in 1979-80.
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October, 19 79 Sr. Grace Mary Flickingdr (Chairman, Biology) conducted
a workshop for all peer tutors working in the APLC.
This was the first time the four departments had conducted
joint tutorial training sessions.

October, 19 79 Sr. Grace Mary Flickinger discussed XU's CAUSE Project
at the International Congress on Individualized In-
struction in Athens, Georgia. A copy of the program is
included in Appendix XIX.

October, 19 79 Ms. Jacqueline Hunter presented a paper titled "Mitosis
and Meiosis with Knives, Forks and Spoons" at the
National Association of Biology Teachers in New Orleans.

October, 19 79

October, 19 79

Ms. Jacqueline Hunter presented a paper entitled
"Project SOAR: A Multidisciplinary Sumer Program for
Pre-Freshmen" at the National Association of Biology
Teachers in New Orleans.

Sr. Grace Mary Flickinger presented a paper on the
Biology portion of XU's CAUSE Grant at the National
Association of Biology Teachers in New Orleans..

November, 19 79 Ms. Jacqueline Hunter discussed Project SOAR (along
with Dr. Vincent) at the Science instruction Seminar
sponsored by the Southern Regional Education Board
in New Orleans. See Appendix XVII for a copy of the
program.

November, 19 79 Sr. Grace Mary Flickinger discussed the APLC (Alternate
Pathways Learning Center) at XU at the Science
Instruction Seminar sponsored by Southern Regional
Education Board.

December, 1979 'Common final exams were given in all four sections of
Biology 123.

Spring, 1980 Biology 124 lab materials were field-tested.

April , 19 80

April, 19 80

April; 1980

Ms. Jacqueline Hunter discussed Project SOAR (along
with Dr. Jones and Dr. Vincent) at the National Conference
on Reasoning, Piaget and Higher Education in Denver.

Ms. Hunter discussed Project SOAR at the Science Instr3c-
tion Seminar sponsored by the Southern Regional Education
Board in Durham. North Carolina.

Sr. Grace Mary Flickinger discussed the Alternate
Pathways Learning Center at, XU at the Science Instruction
Seminar sponsored by the Southern Regional Education
Board in Durham, North Carolina.
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Spring, 1980 The Biology Department completes plans for continuation
of CAUSE - developed acti vi ti es after the grant expires . See

Appendix XX for details .

May, 19 80 The CLEP General Biology Examination was administered
to a randomly-selected group of students completing
Biology 124.

May, 19 80 Common final examinations were given to students -:om-
pleting both Biology 123 and 124.

June, 19 80 Ms. Jacqueline Hunter co-directed (with Dr. Jones) a
Workshop on Science Teaching and the Development of
Reasoning for mathematics and science teachers from
local high schools and faculty who would be working
in Project SOAR in 1980.

Summer, 19 80 Ms. Jacqueline Hunter condLcted the biology portion of
the fourth version of Project SOAR.

Sumer, 19 80 Ms. Jacqueline HLnter, Dr. Deidre Labat, ar.c! Dr. Douglas
Ruby modified the Biology 123 and 124 materials on the
basis of input from faculty during the spring semester.

Summer, 1980 CAUSE - developed materials were duplicated and prepared
for use by students in all Biology 123 and 124 sections
in 1980-81.

Fall, 1980 Ms. Hunter continued to meet with the CAUSE Committee-
turned-IDSE Advisory Committee for one hour weekly.

October, 1980 Ms. Hunter discussed "Mitosis and Meiosis with Knives,
Forks and Spoons" at the IDSE-sponsored workshop for
Biology teachers from local junior and senior high schools.
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Activities Imptemented by the ChemistIt.y DepaAtment Va CAUSE:

Chemistry had opted for departmentally-determined content for general
chemistry in 1972 and had spent numerous hours determining and refining its
idea of what that content should be in the five years preceding the CAUSE Grant.
Further, the department had developed the sort, of "handbook" proposed for the
other departments via CAUSE at that time and had had.five years of actual use
of the materials in an individualized, self-paced format (PSI modified to in-
cluding the option of taking an extra semester to complete the course if needed
and of repeating finals). This modification had resulted in significant im-
provement in the level of student performance in the course. The average score
on the ACS Cooperative Examination in General Chemistry (a requirement for
co;:pletion of the sequence at XU) increased more than 20 percentile points for
the first attempt at the exam and was slightly aboye the national average when
repeats (on different versions) were considered. In spite of expectations,
however, the increased level of performance on shifting to an individualized
format was not accompanied by a reduction in attrition from general chemistry.
The percentage of persons completing both semesters of the sequence remained
about the same as it had been in the traditional courses--slightly more than
50. Since failure to complete general chemistry is a primary reason why
many (if not most) students choose to change from science-related majors, for
Chemistry the CAUSE Grant was primarily designed to provide the opportunity
to further modify the delivery system so as to reduce attrition WITHOUT de-
creasing performance. Chemistry's CAUSE-related activities were imple-

mented for the most part by Mary Ann Ryan and JW Carmichael with extensive
assistance from Donald Robinson and (in 1978-79) Sr. Joanne Bauer. A chrono-
logical list of Chemistry's CAUSE activities during the first two years of
the grant period are:

Spring, 1977

Spring, 1977

The Chemistry Department met and made suggestions for
refinement of general chemistry in the usual yearly
manner. At this time, the decision was made to adopt
Chemistry: The Central Science by Brown and Lemay as
the textbook in the course for the upcoming year.
This was a major change in direction since changing
textbooks necessitated changing both the 300+ pages
of the handbook and the 128 quizzes used in the course.

All students completing Chemistry 102 took one or
more versions of the ACS Cooperative Examination in
General Chemistry as a requirement for completing the
course.

Suffer, 1977 The CAUSE Grant was awarded to the University.

Summer, 1977 Mary Ann Ryan and N Carmichael modified approximately
one-half of the first semester of Chemistry 101 and
Chemistry 101L -!ri line with decisions reached at the
spring meeting of the Chemistry department.
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Fail, 1977 All classes in Chemistry 101 and 101L began to use the
newly modified materials while the remaining revision
was completedoften only shortly before needed by the
students. The lecture handbook consisted of modules
with carefully specified objectives, correlated sample
problems, and a variety of mechanisms for learning the
content including audio tapes, tutoring, etc. The latter
are the "alternate pathways" which provided the name
for much of the activity associated with the CAUSE Grant
at XU. The laboratory manual was composed of a series
of Piagetian-based "learning cycles" developed on the
basis of experimentation with a RULE/LOCI Grant in
1976-77. Modification/refinement of three-fourths of
a year's course while field-testing is not a recommended
way of remaining sane.

Fall, 1977 The prescription for the Chemistry 101 final was refi7ea
to fit the newly modified course.

Fall, 1977 Mary Ann Ryan attended the first portion of an NSF
Chautauqua-type short course entitld "patterns of
Problem-Solvino" a: the University of Maryi,.nd--Boltimcre.

Dr. Carmichael conducted a CAUSE-sponsored Worshop
designed to acquaint XU faculty with PSI (Pe-sonalized
System of Instruction). Dr. Ryan attended.

Fall, 1977

Spring, 1978

Spring, 1978

Spring, 1S18

Spring, 1978

Chemistry 101 and 102L materials modified via CAUS.E
were field-tested while final modification and re-
finement was completed.

Dr. Ryan attended the second portion of the NSF
Chautauqua-type short course, Patterns of Problem
Solving, at the University of Maryland.

Dr. Ryan attended a Guided Design Workshop conducted
by the University on campus.

Content objectives for both Chemistry 101 an-2102 were
evaluated by faculty from the Division of No: al Sciences
and the College of Pharmacy at a CAUSE - sponsored wcrkshoo.

Spring, 1978 Dr. Carmichael and Dr. Ryan assisted the remainder of
CAUSE Committee in conducting the Workshop on Science
Teaching and the Development of Reasoning for rich sohoc
and XU faculty. Donald Robinson attended as a p.mimic
and earned one Continuing Education -lit from the Uni-
versity for doing so.

Spring, 1978 Dr. Theodore Brown, Chairman or the Department of Ir:rca-i:
Chemistry at the University of Illinois and author :f
the text used in general chemistry at XU (Chemistry:
The Central Science), served as an outside consultant
to evaluate the content of the general chemistry sequerce.
He was on campus for two days and submitted the f--.7aT

report in Appendix V.
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c'Dr-Hc, 1973

Scrirc, 1978

The question bank for Chemistry 101 was complete.
consists of ten questions for each of thc seventy
types of questions chosen for the prescription for the
Chemistry 101 final.

The ACS Cooperative Examination in General Chemistry
was administered to all students completind Ohefflistry

102. The CLEP (College-Level Examination Procram by
:TS) General Chemistry exam was also administered to
one laboratory section. The students were not told
in advance that they would be required to take the
examination. Instead it was sprung on the students
unexpectedly as they walked into laboratory and de-
scribed as a method of obtaining a few (unspecified)
"extra points".

The entire Chemistry faculty (Sr. Mary Carl Malmstrom,
Joyce Corrington, JW Carmichael, Monty Herr, Leonard
Price, Warren Ray, Mary Ann Ryan, Donald Robinson,
and John Sevenair) attended a two -day workshop to
conclude the in-depth consideration and refinement
of materials for Chemistry 101 and 102 on the basis
of comments made by faculty in other departments at
the Division-wide workshop CAUSE had sponsored earlier

in the spring.

797 Donald Robinson and JJ Carmichael assisted the other
members of the CAUSE Committee in conducting (once

again) the Workshop on Science Teaching and the
Development of Reasoning for high school teachers and
faculty who would be working in Project SOAR in 1978.

Summer, 1973 Materials for Chemistry 101, 102, 101L, and 102L were
refined, typed, and duplicated for use in the fall.

Sun er -978 Donald Robinson conducted the Chemistry portion of the

pre-freshmen summer program (Project SOAR) for science

majors using the five Piagetian-based learning cycles

previously developed by Mary Ann Ryan and 3W Carmichael.

He was assisted in this effort by Ms. Georgilyn Andry,

Chemistry teacher at McDonogh #35 Senior High in New

Orleans. Dr. Carmichael directed the same program.

Fe11, 1978

Fall, 1978

CAUSE-refined materials for Chemistry 101 and 1C1L are

used for the second time. In addition, increased em-

phasis was placed on the introduction of new elements

to encourage students to remain in the course.

JW Carmichael was one of three CAUSE Committee members

(Harold Vincent and Jacqueline Hunter were the other two)

to discuss Project SOAR at the NSTA meeting -17 New Orleans

via a paper entitled "Can Piaget Interdisciplinary

Cooperation = Enhanced Problem-Solving?"

21



Fall, 197S Dr. Carmichael attended the Networks National Conference
in San Francisco as one of three panelists invited to
discuss "Sympathy versus Standards in the Sciences:
Overcoming Student Deficiencies". Dr. Ryan also attended
the conference using University funds.

1979 With the opening of the APLC, Chemistry moved its

- ; 197c

S'H7c, 7979

Cori r 1979

Spring, 1979

materials, reference texts, tutorial service, etc.
into that area and began using it for the numerous
activities sponsored as a part of the effort to improv6
retention in General Chemistry. The latter included
systematically teaching notetaking skills to those who
needed it (ail were required to turn in notes to dEtermine
who these were), teaching all students what a definition
is and how to write a good one, increasing emphasis on
learning general problem- solving skills, etc.

Sr. Joanne Bauer joined the Chemistry faculty with primary
responsibility in the problem-solving drills associated
with General Chemistry and began to work with Mary Ann
Ryan, Donald Robinson, and jW Carmichael as CAUSE-related
activities were-implemented.

Dr. Ryan attended an NSF-sponsored conference for in-
stitutions which had had MISIP Grants as an invited sp,eaker
to discuss the success in increasing performance in
General Chemistry at Xavier as discussed in the beginning
of this section. The conference was held in Washington.

CAUSE-r-efined Chemistry 102 and 102L materials were used
for the second time with added emphasis on features to
promote retention in the course.

Dr. Carmichael conducted the CAUSE-sponsored workshop
to investigate the usage of the Tektronix and Apple
computer terminals purchased with CAUSE funds and located

in the APLC. Dr. Ryan attended the workshop.

Spring, 1979 Dr. Sevenair, Sr. Mary Carl Malmstrom (Chairperson), and

Dr. Ryan attended the CAUSE-sponsored workshop on problem-
solving and increasing scores on standardized exams
which was conducted by Dr. Whi, bey. See Appendix II

for a description.

String, 1979 Dr. Arthur Whimbey, Visiting Professor in Mathematics
at Xavier and author of intelligence Can Be Taught
(innovative Sciences) and Problem-Solving and Compre-

hension: A Short Course in Analytical Reasoning,
served as a consultant for two days. His primary purpose

was to evaluate the delivery mechanism used in the

General Chemistry sequence and to suggest ways of reducing

attrition from the courses. His report is included in

Appendix VII.
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Spring, 1979

Spring, 1979

Spring, 1979

Spring, 1979

Summer, 1979

Summer, 1979

The CLEP General Chemistry examination was administered
to a portion of the General Chemistry class in a manner
such that it coed be counted as a final examination if
desired. It should be noted that this was considerably
different than in 1978 when it was administered unexpectedly
to one laboratory section. The decision to administer it
ir this fashion arose from the desire to attempt to deCermine
the degree of correlation between the CLEP and ACS General
Chemistry examinations. The latter was desirable because
Xavier has recently decided to accept CLEP credits but
has no real feel for what the various scores mean with
respect to the courses taught on campus.

The ACS Cooperative Examination in General Chemistry
was administerd to a large majority of students completing
Chemistry 102 (the remainder took the CLEP mentioned
above). Since the ACS examinations have been given
in a similar manner for a number of years, it is possible
to compare performance before and after the grant period.

All Chemistry faculty (Sr. Mary Carl Malmstrom, Dr.-Ryan,
Dr. Carmichael, Dr. Price, Dr. Sevenair, Reverend Ray,
Mr. Donald Robinson, and Sr. Joanne Bauer) met for two
days in a workshop designed to acquaint the participants
with the capabilities of the Tektronix and Apple 7-7puters
located in the APLC. This activity was a culmina-_ .n of

CAUSE-sponsored consideration of refinement of General
Chemistry for the year.

Donald Robinson co-directed (with Lester Jones and
Jacqueline Hunter) a Workshop on Science Teaching and
the Development of Reasoning) for high school and XU
faculty with emphasis on those planning tr% teach in

Project SOAR in 1979.

Donald Robinson conducted, with assistance from Ms.
Georgilyn Andry who teachs Chemistry at McDonogh #35
Senior High, the Chemistry portion of Project SOAR,
the special summer program for pre-freshmen interested
in the sciences. It should be noted that this is the
third such summer the program has been offered and that

an overview of it is contained in Appendix III.

Further modification and refinement of the General
Chemistry materials was completed and materials were
'duplicated for distribution (at a cost) to students

in the fall. A detailed description of the General
Chemistry sequence at present has been compiled into
a document which has been submitted for publication.
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gall
1979

1379

December, 1979

December, 1979

December, 1979

Spring, 1980

Summer, 1980

ummer, 7980

Summer, 7980

Fall, 198C

Fall , 1980

An article describing XU's CAUSE-developed General
Chemistry course was submitted to the Journal of
Developmental and Remedial Education. It was 'accepted

and published in the Winter, 1979 issue. See Appendix XXIV.

An article describing XU's Piagetian-based (and CAUSE-
developed) General Chemistry Laboratory program was
submitted for publica..ion to the Journal of Chemical

Education. It was published in September, 1930 ,Vol. 57,

No. 9, pages 642-645. See Appendix XXV for a photocopy.

Dr. Carmichael was an invited speaker at a Networks
Conference held in Washington, DC. He discussed SOAR and

the CAUSE - related activities at XU.

The American Chemical Society Cooperative General Chemistry
Examination was administered to all students completing

Chemistry 102. All students completing Chemistry 101 were
administered variations of the final developed from the
prescription arrived at via SOAR.

Plans for continuing CAUSE-related activities in General

Chemistry were completed. Appendix XXI contains a copy.

The American Chemical Society standard exams and prescription

finals were administered for all students completing Chem-

istry 102 and 101, respectively.

Ms. Barbara Wells, high school chemistry teacher from

McMain Magnet Secondary School, and Ms. Georgi1:7; Andry,

high school chemistry teacher from McDonogh #35 High

School, conducted the Chemistry portion of SOAR.

CAUSE-developed materials were refined, duplicated and

prepared for use in the fail.

Dr. Carmichael, Ms. Barbara Wells (a high school teacher

from McMain Magnet Secondary School on leave at XU teaching

chemistry in 1979-80), and Sr. Joanne Bauer made pre-
sentations at the 6th Biennial Conference on Chemical

Education in Rochester, NY See Appendix XXVIII for

details..

JW Carmichael became a member of the IDSE Advisory

Committee (along with the other members of the former

CAUSE Committee) and continued to meet weekly with

counterparts from Biology, Mathematics, and Physics.

Sr. Joanne Bauer conducted a special 2-day workshop for

the two new faculty who would be working in the General

Chemistry program in 1980-81. (Sr. Joanne has taken

temporary leave to complete graduate work at the University

of New Orleans.)
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]330 Carmichael organized, as one part of his duties
on the IDSE Advisory Committee, a workshop for hich schoc
teachers in conjunction with the Combined SE/SW RenioHa7,
Nesting of the American Chemical Sociaty here in New
Orieans.
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Ac,tivit,L2-5 ImpZamented by he Mathemati.c5 Depor.,tnent Via CAUSE:

The CAUSE Grant at Xavier provided funds to improve Mathematics 103 (Pre-
calculus) and Mathematics 104 (Calculus I), the two college-level courses
required of mcst science majors. This sequence was developed as a means of
providing ev.posure to calculus to the health science students. The latter is
desirable since many of them latter consider graduate programs which require
calculus for admittance. (Most institutions do nc: require that health science
students :ake calculus. Instead, they take statistics and algebra or trigo-
rometry. Xavier has chosen to require Precalculus/Calculus I for most science
students as one part of its effort to encourage its graduates, Black Americans,
to aspire to high career goals and to prepare them for doinu so.) Precalculus
is a three credit-hour course which contains components of both algebra and
trigonometry. Calculus I is both the terminal course for most students and,
because XU is small, the first semester of a three-semester calculus sequence
for others. A student may enter the sequence only upon either a) passing the
University's Mathematics Placement Examination or b) successfully completing a
non-degree credit course, Mathematics 100. Because of the obvious complexity
of attempting to develop two courses which may be entry-level for some students
while intermediary for others and terminal for some while merely the first of
a sequence -::or ot'-?.rs, implementation of the Mathematics portion of the CAUSE

Grant '-as been extremely time-consuming. During the grant period, the
Mathematics Departments has met weekly for a minimum of one hour to discuss
not only Mathematics 103 & 104 but also the developmental course which precedes
it and the Calculus courses which follow. This concentrated effort to considered

the entire set of courses in concert, has resulted in the development of a
skills-oriented Precalculus course and an intuitive one-semester survey of
Calculus, ooth of which emphasize practical applications. While both of these

courses appear to be in line with what innovative educators are advocating, at

present they differ significantly from what is actually offered at most other

institutions. The Mathematics Department therefore appears to have provided
another instance in which Xavier's unique challenges has produced a unique

solution. A list of the activ-ties of the CAUSE-related activities of the
Mathematics Department follol,:s:

Summer, 1977

Fall, 1977

Fall, 1977

Fall, 1977

The CAUSE Grant was awarded.

The "Mathematics Department began holding weekly one-
hour meetings for the purpose of discussing the content,
delivery mechanism, and the relationship of Mathematics
103 and 104 to other Mathematics courses. The meetings
have continued throughout the entire two-year period and,
on occassion, have been supplemented by more extended

brain-storming sessions. All faculty in the Department
have attended the meetings regularly.

Mr. Clarence Inniss organized and conducted the Mathe-
matics Peer Tutorial Service for the semester.

Mr. Lester Jones, Ms. Gail Jones (part-time faculty),
and Ms. Linda Tillman (part-time faculty) attended the
CAUSE-sponsored PSI Workshop on XU's campus.
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Fall, 1977

December, 1977

Spring, 1978

Spring, 1978

Spring, 1978

S;ring, 7978

Spring, 1978

Sorif-, 7978

Spri-3, 1978

Spring, 7978

The five Piagetian-based learning cycles developed by
Mr. Jones and used in the previous summer's special
summer program, Project SOAR, were revised. Althogh
Mathematics has no formal laboratory courses, the ex-
perimentation in SOAR has provided a number of ideas
for improvement of lecture courses as the Department
has moved toward a practical approach to entry-level
science majors Mathematics courses.

ThE spetification of content objectives for Mathematics
103 (Precalculus) was completed.

Mr. -Inniss continued to organize and direct the Depart-
ment's peer tutorial service for the spring semester.

The first draft of the Precalculus Handbook was
developed.

Content objectives for Precalculus were evaluated
(individually) by members of the Division of Natural
Sciences and the College of Pharmacy at a joint
CAUSE-sponsored, three-hour workshop.

Dr. Solomon Garfunkel, Associate Director, UMAP, and
member of the 'Mathematics Department, the University
of Connecticutt, Storrs, spent two days at XU as a
consultant evaluating the course content of Pre-Calculus
and discussing mechanisms for improving performance in
the course. His report is included in Appendix VIII.

Seven of the eight Mathematics faculty (Mr. Jones, Sr.
Rosemarie KTeinhaus, Dr. Fontova, Dr. Irlbeck, Mr. Innis, Mr.
Brown, and Ms. Nelson) attended a two -day workshop to
conclude the refinement of Mathematics 103 materials
with special consideration given to comments from other
faculty during the Division-wide evaluation workshop.

Mr. Jones assisted the remainder of the CAUSE Committee
as they conducted a Workshop on Science Teaching and

the Development of Reasoning for high school and XU
faculty. He developed materials specifically for Mathe-
matics to be used in this effort to supplement those
available for science from Karplus, et. al., Lawrence
Hall of Science, U. of California, Berkeley.

The CLEP Precalculus Examination was administered to
all students completing Precalculus in the spring.
It was not given as a final, but rather as an option
activity for which the students received some small
number of extra credit points.

The Mathematics Departments prepared and administered
a common final in all sections of Precalculus for the

first-time.
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Mav, 1978

May, 1978

Summer, 1978

Summer, 1978

Summer, 1978

Summer, 1978

Fall, 1978

Fall, 1978

Fall, 1978

Fall, 1978

Mr. Jones assisted other XU science faculty to conduct
a. Workshop on Science Teaching and the Development of
Reasoning for high school and XU faculty with emphasis on
those who would be teaching in Project SOAR 1978.

Modifications were made to the materials in the Precalculus
Handbook previously developed on the basis of refinement
effected by the Mathematics faculty in the two-day workshop
conducted earlier and the materials were duplicated for use
in the summer.

Sr. Rosemarie Kleinhaus and Dr. Bill Irlbeck field-tested
the Mathematics 103 materials for the first time.

Mr. Jones conducted the Mathematics portion of Project
SOAR, the special summer program for science students,
using the five Piagetian-based learning cycles he had
previously developed and refined. He was assisted in
this effort by Mr. Calvin Cognevich from McMain Magnet
Senior High. This effort, as noted previously, provided
an opportunity to try out ideas under consideration
for inclusion in entry-level courses with the constraints
of teaching content and giving grades.

Mr. Jones began development of audio-tapes to be used
by students in Precalculus, Mathematics 103. This was

one of the "alternate pathways" chosen by the Mathematics
Department in the weekly. meetings conducted in 1977-78.

The Precalculus materials were further modified and
refined on the basis of the pilot use by Sr. Rosemarie
and Bill Iribeck in summer school. The new materials

were then duplicated and assembled for distribution t-

all Precalculus students the falling fall.

Dr. Bill Irlbeck joined the CAUSE committee as a regular
member.

Mathematics 103 materials were used by all faculty

teaching Precalculus. The group c:-sisted of Mr. Jones,
Mr. Brown, Dr. Fontova, Dr. Irlbeck, and Sr. Rosemarie
Kleinhaus (Chairperson).

Mr. Winston Brown assumed responsibility for the
Mathematics Peer Tutorial program for the year.

Mr. Jones completed the audio tape "alternate pathway"
in time for se as needed during the semester.
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Fall, 1978 The Mathematics Department continued to meet weekly for
a minimum of one hour as the Department considered de-
velopment of Mathematics 104 and extensive revision of the
developmental mathematics courses. During this semester,
the Department reached the decision to use an intuitive
approach to the first semester of Calculus (Mathematics
104) and to make the course a survey.

Fall, 1978 The prescription for the common finals to be administered
in Precalculus was completed.

Fall, 1978 A common final examination was administered to all
Mathematics 103 sections. The five faculty teaching
sections, and participating in the administration of
the common exam, were: Winston Brown, Esther Fontova,
Bill Irlbeck, Lester Jones, and Sr. Rosemarie Kleinhaus.

January, 1979 With the opening of the APLC, the Mathematics Tutorial
Service moved to that facility along with the
Department's expanded AV holdings which had been pur-
chased with CAUSE funds. Mr. Brown continued to direct
the tutorial program. More than 50,000 individuals used
the APLC during the first six months it was open.

January, 1979 Dr. Arthur Whimbey, author of Intelligence Can Be Taught
(Innovative Sciences) and Problem-Solving and Compre-
hension: A Short Course in Analytical Reasoning (Franklin
Institute Press), joined the Mathematics Department as
a Visiting Professor on a short -term basis. Dr. 'Whimbey

was specifically hired to work in the developmental
Mathematics program as one part of the effort to improve
it and thus provide a better foundation for Mathematics
103.

Spring, 1979

Spring, 19,9

Spring, 1979

Content objectives were specified for Calculus I
(Mathematics 104) and a "handbook" for the course was
developed.

Dr. Irlbeck, Mr. Brown, Dr. Fontova, =nd Sr. Eileen Benton attended
the CAUSE-sponsored workshop to acquaint faculty with
the capabilities of the Tektronix and Apple computer
terminals which had been purchased with CAUSE funds.
All attended as a result of an interest in experimenting
with computer-based instruction in Mathematics and all
spent considerably more time with the computer than the
ten hours officially sponsored by the CAUSE Committee.

Mr. Jones, Sr. Rosemarie (Chairman), Dr. Fontova, Sr. Eileen
Benton, and Dr.. Bill Irlbeck attended the 3-hour, CAUSE-
sponsored workshop by Dr. Whimbey to consider ways of
teaching so as to promote the development of the ,roblem-
solving skills needed to perform well on standardized
exams.
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Spring, 1979

Spring, 1979

Spring, 1979

Spring, 1979

May, 1979

May, 1979

Summer, 1979

Summer, 1979

Summer, 1979

Summer, 1979

Dr. Raymond Coughlin, author of Applied Calculus and
member of the Mathematics Department at Temple Hiversity,
visited XU for two days as a consultant to evaluate the
Precalculus/Calculus I materials and to make suggestions
for improvement. His final report is included in Appen-

aix IX.

The CLEP Precalculus examination was given to all stu-
dents completing Mathematics 103 in the spring.

A common final:examination was given in Mathematics 103
(Precalculus) for the third consecutive semester.

Sr. Rosemarie Kleinhaus, Mr. Jones, Sr. Eileen Benton,
Dr. Irlbeck, Dr. Fontova, and Mr. Brown attended a two-
day workShop to complete the refinement of Calculus I
materials on the basis of comments by the consultant,

Dr. Coughlin.

Dr. Bill-Irlbeck and Dr. Arthur Whimbey attended a con-
ference discussing the current status of Mathematics

Education. The meeting was held at Jackson State Uni-
versity in Jackson, Mississippi.

Mr. Jones co-directed (with Ms. Hunter and Mr. Robinson)

a Workshop on Science Teaching and the Development of

Reasoning for high school teachers and faculty who
anticipated working in Project SOAR in 1979.

Mr. Lester Jones and Sr. Kathleen Bahiinger (Mathematics

teacher from St. Joseph's Academy). conducted the Mathe-
matics portion of the third version of Project SOAR,
the special summer program for pre-freshmen science

majors. The five Piagetian-based learning cycles which
Mr. Jones had developed earlier were used in the program.

Sr. Rosemarie Kleinhaus and Dr. Bill Irlbeck piloted

Mathematics 104 materials with Dr. Irlbeck completing
the last phases of development in time for usage in

classes.

Two papers were accepted for presentation at the American

Mathematics Association of Two-Year Colleges' national

meeting in San Diego in the fall. One is a panel dis-

cussion by Sr. Rosemarie, Dr. Irlbeck, Mr. Jones, and

Mr. Brown concerning Xavier's Mathematics-CAUSE materials

and their use at XU; the other considers the Mathematics

portion of Project SOAR and its implications for teaching

Mathematics.

A common T lal was given Mathematics 104 using the

prescriptior which had been developed as the Calculus I

ob4ectives and handbook vii=e completed.
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Summer, 1979 Both Mathematics 103 anC Mathematics 104 materials were
refined, duplicated, and assembled for use in all sections
of both courses in academic 1979-80.

October, 1979 Lester Jones presented a raper about Project SOW:
at the American Mathematics Association of Two-Year
Colleges' national meeting in San Diego. Dr. Irlbeck,
Mr. Brown, and Mr. Jones presented a panel discussion
at the same meeting on the Mathematics portion
of the CAUSE project at Xavier and its impact on the
entire freshman-level mathematics program.

Fal 1 , .1979

Fall, 1979

January, 1980

February, 1980

May, 1980

Spri:-,g, 1980

May, 1980

Nay, 1980

May 1980

Spring, 1.980

Dr. 3111 Irlbeck and Mr. Lester Jones used the Mathematics
1040 materials in all three sections of Calculus I and
made final revisiJns. Common module exams were given
throughout the course as well as a common final.

The common final was again administered in Mathematics
1030.

The mathematics faculty ..;ticipated in the Math/Science
Olympiad.

Several members of the Mathematics faculty participated
in Dr. Irby's evaluation of the CAUSE Project at Xavier.

Mr. Jones and Dr. Vincent from the Physics Department served
as consultants at Tougaioo College with regard to their
attempts to implement a developmental mathematics program
at Tougaloc.

Common module exams and common finals were given in all
five sections of Mathematics 1030 and also in all five
sections of Math 1040.

The CLEP exam in College Algebra-Trigonometry was adminiszered
to all students enrolled in Mathematics 1030.

The CLEP exam in Calculus was administered to all students
enrolled in Mathematics 1040.

Dr. Irlbeck organized the files of exam questions for
Mathematics 1030 and 1040. He also collected data on
grade distributions for the past three years in all fresh-
man level mathematics courses.

Plans for continuation of the CAUSE-developed activities
in Mathematics were finalized. copy is,included in
Appendix XXII.
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Summer, 1980 Mr. Jones completed his dissertation!:

Summer, 7980

Summer, 1980

Fall , 19 80

Fait, 1980

Dr. Jones, Ms. Joyce Harvey, Mr. Alfred Randazza, and Mr.
Gibson Chighizola conducted the Mathematics and Computer
Science portions of Project SOAR.

The CAUSE-developed mathematics materials were refined
and prepared for use in the fall by Dr. Bill Irlbec!:.

Dr. Lester Jones, Mathematics' representative on the CAUSE
Committee, began serving on the ILSE Advisory Committee
and the weekly one-hour meetings with Biology, Chemistry,
and Physics continued as in the past.

Dr. Anthony DuRapau discussed XU's CAUSE-developed
Matheraatics Program at the 4th International Congress
On M?thematical Education in San Francisco. See Ap-endix
XXIX For an overview of his presentation.
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ImpZemeAted by the Phy,sicz Depv:tmeizt V.;1;:

At Xavier most science students take Physics during their sophomore or
junior year after hav .g completed at least one, and probably all three, of the
other entry-level courses being revised under CAUSE. Therefore, the entry-level
courses in the other departments serve, to a large degree, as "filters" for
Physics. As a result, the enrollment in Physics is lower than that in the othPr
three courses and students who enter Physics are generally better prepared than
are those entering the entry-level courses in the other departments. In spite
of the. "weeding-out" which has occurred in Biology, Chemistry, and Mathematics
beginning courses, many students entering Physics still lack sufficient problem-
solving skills to do well in the course. Therefore, Physics, like the other
departments, is actively seeking ways of improving retention and level of per-
formance in the entry-level Physics sequence taken by most science majors,
Physics 201 and 202. in spite of laboring under two disadvantages not shared by
the other three departments (little opportunity to develop courses in the past
and a greater share per person of the burden of aclnt nistering a department as
a result of fewer fadulty among whom to spread the work), the Physics Depart-
ment made as much (and maybe more) progress as the other departments.
Under the CAUSE Grant, Physics acquired 'its first comprehensive set of
AV materials, had its first chance to investigate the use of computer-
based instructional aids, established its first tutorial service (it had
no space to do so formerly), and developed materials for students for
both semesters of lecture and laboratory. Further, the materials have been
piloted once, have been refined, and will he used for the third time in the

fall of 1980. It should be noted this development is extremely important since
it proviaed a base for the additional development which will be needed as
Physics 201-202 changed from two four-credit hour courses to two three-credit
hour ones in 1979-8a. The activities effected by Physics in rnaching the
presPnt state of development are listed below:

Summer, 1977 The CAUSE Grant was awarded.

Fall, 1977

Fall, 1977

1977

Fall, 1977

The members of the Physics Department met and ''began
specification of content objectives.

Dr. Harold Vincent attended the CAUSE-sponsored workshop
to acquaint Faculty with the advantages (and disadvantages)
of an individualized delivery system such as PSI.

The five Piagetian-based learning cycles developed by
Dr. Vincent in the previous year were modified and improved
on the basis of experimentation with their us7 in the
summer of 1977 in Project SOAR, the special summer program
for pre-freshmen majoring in the sciences.

.A comprehensive final examination was given to all
students completing Physics 201.

Spring, 1978 Content objectives for Physics 201 were completed.

Spring, 1978 Content objectives for Physics 201 were evaluated by
faculty from the Division of Natural Sciences and the
College of Pharmacy at a CAUSE-sponsored workshop.
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Spring, 1978

Spring, 1978

Spring, 1978

Spring, 1978

Spring, 1978

May, 1978

Course materials for both Physics 201 and 2C7L were
developed. Those for the former included listings o'
content objectives, related sample problems, and sampJ
exams. The laboratory materials included some Piagetian-
based experiments developed as a result of the expere:-,cs
of using similar activities in the Physics portion cf
Project SOAR.

Dr. Vincent assisted the reTainder of the CAUSE Com
mittee in conducting Workshop on Science Teaching
and the Development of Reasoning for high school
and XU faculty.

Dr. Charles Picketts, Chairman of the Department of
Chemistry and Physics at Mississippi Valley State
University, served as an outside consultant tc evaluate
the content of Physics 201 and discuss what should be
in Physics. He spent two days on campus in this en-
deavor and submitted the formal report in Acper,:ix X.

An e;.amination comparable to that administered In 1977
was given as the final in Physics 202.

All members of the Physics Department (Harold Vincent,
Juliette Ioup, Agustin Guitart, and Douglas Verrette)
met as a group in a two-day workshop for the conclusion
of in-depth consideration of the comments of fa_Jity
from other departments concerning Physics 207 materials
and additional refinement.

Dr. Vincent assisted Mr. Jones, Ms. Hunter, and Dr.
Carmichael in ccTducting a Workshop on Science Teaching
and the Development of Reasoning for high school
cience and mathematics teachers with .emphasis on those

who would be teaching in Project SOAR in 1978.

May, 1978 Final revisions were made on Physics 201 and 2011_
materials and they were prepared for use in summer
school.

Summer, 1978 Dr. Vincent taught the General Physics sequence using
the materials which he had developed the previous year.

Summer, 1978 Dr. Vincent provided supervision to Ms. Helen Kerley
(Carver Senior High) and Dr. Robert Perry (a self-
employed physicist) as they conducted the Physics
portion of Project SOAR. The five Piagetian-bawd
learning cycles Dr. Vincent had developed previously
were used in the program. Considerable emphasis was
placed on additional experimentation so as to determi!ie
future use in regular entry-level courses.
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Fall, 1978

Fall, 1978

Fall, 1978

Spring, 1979

Spring, 1979

Spring, 1979

Spring, 1979

ring, 1979

Sprno, 1979

Spring, 1979

Spring, 1979

,ring. 1979

Dr. Vincent was one of three persons (with Carmichael
and Hunter) who presented a paper discussing Project
SOAR at the PASTA meeting in New Orleans

Physics 201 and 201L materials were revised on the basis
of feed-back from the field-test conducted during the
summer of 1978.

Some parts of the Physics 201 and 201L materials were
used in the first half of General Physics as a means of
field-testing the newly revised materials.

With the opening of the APLC, Physics established a
tutorial service for the first time and moved into its
space in the facility. CAUSE provided funds to purchase
a wide variety of AV materials for use there.

Dr. Vincent attended the workshop to familiarize faculty
with the Tektronix and Apple computer terminals which
was sponsored by the CAUSE Committee.

Dr. Vincent attended the three-hour, CAUSE-sponsored
workshop by Dr. Arthur Whimbey which was devoted to
a consideration of methods of teaching to develop problem-

soving skills with emphasis on those needed to perform
well on standardized exams.

Dr. Vincent directed the "How I Do It Workshop" for
science and mathematics faculty from local high schools

(and XU).

7r. Jack Lochhead, Director of the Cognitive Development
Project and member of the Department of Physics at the
University of Massachusetts -- Amherst, served as a con-

sultant for two days. He spent considerable time both
discussing-the content of Physics 201-202 and ways of

improving performance in them (see Appendix XI for report).

Materials for Physics 202 and 202L were developed by
Dr. Vincent with repeated input from other members of

the Physics Department.

Final examinations similar to those used in previous

years were administered to students completirg the

Physics sequence.

Dr. Vincent, Dr. Verrette, and Dr. Guitart met in a

two-day workshop to complete the year-long process of

evaluating and modifying materials for the General

Physics sequence.

At the request of a number of departments, Physics

agreed to reduce the credit hours for Physics 201 ant

202 from four credit ho::.rs each to three credit hours

each.

35



Summer, 1979

Summer 1979

Summer, 1979

April , 1980

Spring, 1980

Spring, 1980

Dr. Vincent supervised Ms. Helen Kerley (Carver Senior
High) and Mr. Oliver Vital (0. Perry Walker Senior High)
as they conducted the Physics portion of Project SOAR,

the summer program for pre-freshmen interested in the

sciences.

Dr. Vincent taught Physics 201, 201L. 202, 202L using
materials which had been developed the past two years
with CAUSE funds.

Further refinement of materials were effected on the basis
of the field-test during summer school and materials
were prepared for use by all students in both Physics

201 and 202 in 1979-80.

Dr. Vincent discussed Project SOAR (along with Ms.
!-hunter) at the Science Instruction Seminar sponsored by
the Southern Regional Education Board in New Orleans.
See Appendix XVII for a copy of the program.

Plans for the continining to use CAUSE-developed Physics

materials were completed. Details are in Appendix XXIIi.

.Dr. Vincent diScussed Project SOAR at the Science In-
struction Seminar sponsored by the Southern Regional
Education Board in Durham, North Carolina.

Dr. Vincent discussed Project SOAR (along with Ms.

Hunter and Mr. Jones) at the National Conference on
Reasoning, Piaget and Higher Education in Denver,

Colorado.

Dr. Vincent wrote a proposal for the dissemination of
information about XU's activities re making science more

accessible to the educationally-disadvantaged to local

junior and senior high teachers. The project was sub-

mitted to the NSF under IDSE. It was funded in the fail

of 1980.

Summer, 1980 Dr. Vincent refined and duplicated materials in preparation

for use in the summer and fall of 1980.

Summer, 1980 Dr. Vincent taught Physics 201 and 202 using CAUSE -

developed materials.

Fall , 1980 Oriented Dr. P.kundi Murty, new Physics faculty member,

in the use of CAUSE-developed materials.

Fail, 7980 Dr. Vincent directed the IDSE Grant with CAUSE Committee
members assuming a supportative role as an IDSE Advisory

Committee. Dr. Vincent initiated a newsletter for local
junior and senior high science teachers which monthly
disseminates information as well as organized (or helped
do so) workshops for local Biology and Chemistry teachers.
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IV. Evaluation

From its inception, formative evaluation during the development and field-
testing of materials, summative evaluation at the end of the grant period, and
on-going evaluation after the grant expires were integral components of XU's

CAUSE Project. Although closely related in many areas, the three are dscussed
separately in this document for sake of clarity.

FotmatZve EvaZuation:

Formative evaluation of the CAUSE Project at Xavier was a constant

process coordinated by the regular weekly meetings of the CAUSE Committee. It

consisted of three, sometimes overlapping, phases: evaluation by other

faculty within a given department, evaluation by faculty from other science de-
partments at Xavier, and evaluation by at least one outside consultant per
department per year. Each is described briefly below:

1. Formative Evaluation within a given department: Since XU is a smaL
institution offering a limited number of upper-level courses, it is likely that
most faculty in a given department will teF:':1 some part of the entry-level

sequence during an academic year. Therefore, long-term acceptance of a "depart-

mental" course necessarily requires that the entire department, not just the
CAUSE representatives, be involved in the curriculum development undertaken. For

this reason, great effort was expended in systematically seeking input from all

members of each department as the project progressed. The effort to develop

a t:uly departmental course was very successful. The materials t_leloped

are now used, willingly, by all faculty in each department when teaching the

pertinent courses. The basic procedure by which this was accomplished follows.

Before beginning development--All four departments had had considerable

opportunity to discuss plans for development before the proposal was submitted

and during the time-lag while waiting to hear NSF's reaction to it. Upon re-

ceiving notification of the grant award, each department scheduled further meet-

ings for all faculty to re-examine past decisions. In both Biology and Mathematics

these meetings extended over a considerable period of time and, ultimately, re-

sulted in drastic changes in both the content and approach taken in entry-level

courses in the two departments.

During development--During development there was constant consider-

ation of specific items at departmental meetings, especially in Biology and

Mathematics where a relatively large group of faculty (approximately eight in

each) were making their first attempt to reach a concensus as to what to exclude

from the 7.ew departmental courses. (They had long since recognizes that it

would be imptssible to teach everything that all of them had originally thought

should be in the entry-level courses.)

After development, evaluation by other faculty at XU, and evaluation

by outside consultants- -After development, materials were evaluated by faculty

from other departments and by outside consultants. Subsequently, an average of

of the faculty of the four departments met (by department) each year for

two days immediately following sprind finals to further refine the materials.
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Continuing formative evaluation within a department--All four de-
partments now conduct reoular meetings each semester for those faculty teaching
in the entry-level courses for the purpose of coordinating activities and con-
sidering further joint improvements. Completion of the specifications for the
common finals during :he last year of the grant will contribute significantly

to the department's ability to perform year by year comparisons.

Revision of materials on a continuing basis after each step--After
each step of the formative evaluation, time was taken to make modification and/or
refinements suggested. As a result, the materials now in use truly represent
a "depart :ntal" effort rather than merely the view of one or two faculty who

did the actual work. This effort, while very time consuming, was well worthwhile
since the materials now developed are used willingly by all faculty within the
four departments with no reservations.

2. Formative Evaluation by Other XU Mathematics and Science Faculty:
Most science majors at Xavier must take a number of courses in science departments
other than that in which they are majoring. Therefore, it is very important that
members from other departments also have input in curriculum development in service
courses, especially at the entry-level. The regular weekly meetings of the CAUSE

Committee served as a major so:rce of formative evaluation from other departments
on a continuing basis as the curriculum development was implemented. In addition,

in order to obtain even broader input, in the spring of .1978 approximately 70%
of the faculty from the Division of Natural Sciences and College of Pharmacy
more than 30 total) attended a three-hour workshop (on Friday afternoon yet111)

and systematically evaluated all course objectives for the four entry-level
sequences. Subsequently, a number of individuals voluntarily met with the
Various departments for more extensive discussions. This activity not only proved

to be extremely valuable in terms of gaining a better perspective of what other

departments expected from the entry-level courses in one's own area, but also

opened the door for continued communication. It is now much more common to
have inter-departmental communication about content and teaching techniques than

prevlously. The success of the first such workshop led to a repeat performance
in the fall of 1979 after refinement and modification had been made on the basis
of previous evaluation. This workshop, like the first, was very successful.

3. Formative Evaluation by Outside Consultants: In order to ensure that

course modification did no- =suit in course content which deviated significantly
from that expected in simil courses elsewhere, both years each department sought
an outside consultant who spent tqo days at XU reviewing and evaluating the

course materials, and in some cases, delivery system. The outside consultants

wera:

1977-78

2r. John Puffin
Bio7ocy Department
Nor t Carolina Central

University, Durhar
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Biology Department
North Carolina Central

University, Durham



Chemistry

Mathematics

Physics

Dr. Theodore Brown
Author of Chemistry: The

Central Science, the
chemistry text at XU

Professor of Chemistry
University of Illinois
Urbana

Dr. Solomon Garfunkel
Associate Director, UMAP
Mathematics Department
University of Connecticutt
Storrs

Dr. Charles A. Pickett
Chairman, Department of

Chemistry & Physics
Mississippi Valley State

University, Itta Bena

Dr. Arthur Whimbey
Author of Intelligence

Can Be Taught & Problem-
Solving and Comprehension:
A Short Course in Analytic
Reasoning

Guest Lecturer, XU

D. Raymond Coughlin
Author of Applied Calculus
Mathematics Department
Temple University

Dr. Jack Lochhead
Director, Cognitive Develop-
ment Project

Department of Physics
University of Massachusetts
Amherst

Their official reports are contained in Appendices IV-XI.

In addition, at the end of the three-year grant period, Dr. Bobby Irby,

Chairman cf the Department of Science Education at the University of Southern

Mississippi, evaluated the entire project. His report is included in Appendix XVIII.

His report concludes with the following statement...

"Progress toward meeting these objectives has been excellent, and where

objectives are not yet fully addressed, significant mechanisms have been established

that will result in advancement toward meeting them. In short the CAUSE project

has been successful."



Suranative Evaluation:

The ultimate success of the project must be judged on how well it achieves
the stated objectives of decreasing attrition from and improving performance
in entry-level courses for science majors at Xavier. The following sections
of this report indicates that all four of the departments had success in

obtaining these goals. The overall success of the program is substantiated

by the report submitted by Dr. Bobby Irby, Chairman of the Department of Science

Education at the University of Southern Mississippi after visiting XU as the
final, overall evaluator. His report is contained in Appendix XVIII.
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Bio1oT!

All majors in Biology, Psychology, Medical Technology, Pre-Pharmacy, and

Premedicine/predentistry are required to take a year-long entry-level Biology

course for science majors. There is no prerequisites for enrollment and no

placement exams are given. All departments, however, require that their students

make a grade of "C" or better in the course.

The Biology Department made particularly significant progress in improving

the course under the CAUSE Grant. In departmental-wide discussions at the be-

ginning of the project, the decision was reached to change entry-level Biology

from a semester of General Biology and a semester of Zoology to year of General

Biology. Following this decision, materials for the-new first semester lecture

and laboratory courses, Biology 123 and 123L, were developed in 1977-78 and

field-tested in 1978-79. Those for the second semester, Biology 124, were

developed and field-tested in 1978-79. (In order to avoid confusion, the new

course have new numbers. The old ones had been Biology 113 and 114.)

The development and use of CAUSE-funded materials has made it possible for the

Biology Department to make good progress toward reducing attrition and out-

standing progress in increasing performance as outlined below.

1. Success in Reducing Attrition (Increasing Attrition) --Biology

For all practical purposes a science major who makes lower than a "C"

in any science or mathematics course is unlikely to be able to obtain his or her

career objectives. In addition, most departments at XU who require science-major

entry-level Biology require that the student obtain a "C" in order to use the

credit for graduation. It therefore appears that the pe-centage of students who

complete the entry-level courses with a "C" or better is a suitable measure of

retention in the sequence (and in science majors at XU). It should be noted

that entry-level Biology is only one of the four sequences modified via CAUSE

which does not have a prerequisite for entering it and it is therefore unlikely

that retention in this sequence will ever reach that hoped for in the other

entry-level courses. (Both Precalcukis/Calcu7us I and General Chemistry re-

quire that a student pass all or some par of 1t :e University's Mathematics

Placement Examination or ,7:mplete a developmental '..,',:athematics course before en-

rolling in those sequences. Physics requires that .-:tl.pfehts complete Precalculus

a "C" or better before enrolng in entry-level The following

table contains pertinent data for the entry-ievsl Bioc.;! .:f"Jence for the

past three years.



Fall, 1977
(pre-CAUSE)

Biology 123 Biology 124 Through-put
(% pass in yr =

100%

(a)

Number
Entering

(b)

Number
Pass w/"C"

(c)

Number
Entering

(d)

Number
Pass w/"C"

x

182*
(100%)

116*
(64%)

Spring, 1978 68* 19*, 119** 89** 49%

(pre-CAUSE) (100%) (28%) - (100%) (75%)

Fall, 1978 162 81 "27 ** 24** 35%

(CAUSE) . (100%) (50%)' -., (100%) (89%)

Spring, 1979 84 43 99 88 54%
(CAUSE) (100%) (51%) (100%) (88%)

Fall, 1979 185 109 45 41 48%

(CAUSE) (100%) (59%) (100%) (90%)

Spring, 1980 79 41 108 87 47%

(CAUSE) (100%) (52%) (100%) (81%)

*Biology 113 :ogy 114

FrLm the data above, it is obvious that there has been significant pro-
gress toward increasing retention in (reducing attrition from) entry-level
Biology courses for science majors. Specific observations which are noteworthy

are:

1 The percentage of students completing the "off-semester course
in Biology 123 (i.e., in the spring rather than in the fall) has
increased dramatically- -from approximately 25% to above 50% after
implementation of CAUSE. This is particularly significant because
off-semester sections have higher percentages of students with
known academic deficiencies upon entering the University and
corre.soondingly lower probablility of completing a degree program

in the sciences. The course modification undertaken via CAUSE
is particularly noteworthy, therefore, to the educationally -
disadvantaged, the exact group for whom the development was
aimed.

2. The percentage of students completing both sequences (i.e.
"through-put") for the off-semester sequence has increased
to the point where it is comparable to that for the sequence
which begins in the fall. Again, the CAUSE materials were
obviously successful since the less well prepared students were
those who benefited.

in sumary, the attempt to reduce attrition (increase retention) in the
entry-level. Biology sequence for science majors is successful since it is in-
creasinc the number of students (in off-semester courses) successfully completing

the sequence.

42

)



2. Success in Increasing Level of Performance--Biology

In the spring of 1978 and again at the same time in 1979 and 1980,
a randomly-selected sample of students completing the entry-level Biology courses
were administered the CLEP General Biology Examination under similar circumstances-
in laboratory for a few extra points on such short notice that no preparation
was possible. The resulting data is presented below:

Number Average Standard
Score Deviation

Range Approximate
%-ile for Average

1977-78 39 29.0 3.91 32-46 15th

(pre-CAUSE)

1978-79 29 47.6 7.52 36-64 42nd

(CAUSE)

1979-80 31 45.3 5.87 34-63 36th

(CAUSE)

This data indicates outstanding success in increasing level of performance:::
Specific comments of note are:

1. The avelase in both 1978-79 and 1979-80 is as high as (or higher
than the highest score in 1977-78 (pre-CAUSE).

2. The percentile rank of the average score has more than doubled
what it was prior to implementation of CAUSE. (Alternately,

the percentile rank has increased by more than 20 percentile
points after CAUSE as compared to before.)

In summary, Biology has made phenomenal progress in increasing level of

performance in addition to the reduction in attrtion discussed in the previous

section.
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Chemistry

The content of General Chemistry at\4vier has been determined by the
entire department (rather than individual`faculty teaching various sections)
via clearly prescribed content objectives (and finals) for a number of years.
Therefore, the Chemistry Department needed Tess time to consider course content
and to develop/modify materials than did the 'other departments. This, in turn,

made it possible to devote more time to refining the existing delivery system.
The result is described In "Cognitive Skills Oriented PSI in General Chemistry,"
Journal of-Developmental And Remedial Education, \Vol. 3, pages 4-6 (Winter, 1979).
A copy of the latter is enclosed in Appendix XXIV The combination of extensive
previous experience in similar activities and an inordinate amount of work
during the summer of 1977, yielded sufficient progress in modification/development
of new materials to actually begin using them (while\completing development
one step ahead of need) in the fall of 1977--the first year of the CAUSE grant.
While beginning the use of materials before completingAevelopment is not
recommended for those disposed to ulcers, doing so made it possible for the
Chemistry Department to field-test and further refine materials twice during
the first two years of the grant. This, in turn, made it possible to make
significant progress both toward reducing attrition from and increasing per-
formance in the General Chemistry sequence as detailed in the following.

1. Success in Reducing Attrition (Increasing Retention)--Chemistry

For all practical purposes a science major who makes lower than a "C"
in any science or mathematics course is unlikely to be able to obtain his or

her career objectives. It therefore appears that the percentage of students
who complete General Chemistry with a "C" or better is a suitable measure of
the retention in the course. The following table contains pertinent information
for the General ChemiStry sequence at XU for the past three years.
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1976-77
(pre-CAUSE)

-Chemistry 101 Chemistry 102 Through-put

(% pass in yr =
d/a x 100% )

a--Number b--Number
Entering Pass w/"C"

c--Number d--Number
Entering Pass w/"C"

118

(100%)

71

(60%)

69

(100%)

53
(77%)

45%

1977-78 133 91 86 75 56%

(1st yr. CAUSE) (100%) (68%) (100%) (87%)

1978-79 156 124 105 97 62%

(2nd yr. CAUSE) (100%) (79%) (100%) (92%)

1979-80 109* 81** 75 61 ** 56%

(3rd yr. CAUSE) (100%) (74%) (100%) (81%)

*Enrollment was down because minimum criteria for passing Mathematics

Pldee..ient Exam at XU, a prerequisite for General Chemistry, was increased.

A study in 1979-80 indicated that passing at the higher level made no

measureable difference in performance or retention in General Chemistry.

Therefore, students with minor deficiencies in math may concurrently

enroll in General Chemistry and a one-semester "fast" math review. Those

with more se-ious deficiencies must complete review courses before en-

rolling in Chemistry.

**A study made in 1978-79 indicated that the refinement of the General
Chemistry delivery system had eliminated the need for the "DC = Deferred
Credit" Grade which allowed students to take more than one semester

to complete a course if necessary. Therefore, the grade was dropped

beginning in 1979-80.

From the data above, it is obvious that the attempt to reduce attrition
in General Chemistry (to increase retention) was successful. A summary of

the data is given in the following:

1. The percentage of students completi,Ig Chemistry 101 rose from

60% in 1976-77 (before CAUSE) to an average of 74% after CAUSE-

development.

2. The percentage of individuas completing Chemistry 102 rose

from 77% before CAUSE to an average of 81% after CAUSE development.

3. -The "through-put", the percentage of students who finishboth
semesters of General Chemistry a statistic thought to be a good

estimate of the percentage who. - remain in the sciences since
General Chemistry is required for almost all science majors at
XU) rose from 45% in 1976-77 (before CAUSE) to an average of 58%

after CAIJSE modification/development.

The refinement of the delivery system used in General Chemistry

made it unnecessary to retain the "DC = Deferred Credit" Grade which

had been used from 1972 to 1979 as a mechanism for allowing

poorly prepared students to take more than one semester to complete

a given General Chemistry course.
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In simmary, the attempt to reduce attrition (increase retention) in General
Chemistry was an outstanding sucess. Not only did the percentage of students
completing the course with a. "C" or better increase for both semester but the
refinement completed under CAUSE made it possible to eliminate the ":"Deferred

Credit" grade. Further, the increases in retention occurred at the same time
that increases in level of performance were occurring. The General Chemistry

sequence at XU, as described in Appendices XXIV and XXV, is a. good example of

the way in which the University implements "Standards with Sympathy"--coupling

high academic expectations with mechanism which allow the educationally-
disadvantaged students to succeed.
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2. Success in Increasing Level of Performance -- Chemistry

For a number of years, students completing Chemistry 101 have taken
an examination whose content and format is very strictly specified by the
Chemistry Department as a whole. In addition, students completing Chemistry 102
have been required to take various versions of the American Chemical Society's
Cooperative Examination in General Chemistry as a final since 1974. This makes_
comparison of performance from year to year in the two courses relatively
reliable. In making such comparisons, however, it should be remembered that
one of the features of the modified PSI courses at Xavier is the opportunicy
for students to repeat finals ether versions--not the same test) as a means of

.promcting learning to take standardized exams. The following data summarizes
the success of XU's CAUSE Grant with respect to increasing level of performance
in General Chemistry.

Chemistry ifli

Number

Chemistry -102

%-ile of
Mean

Number Mean* Std.
Dev.

Mean* Std.
Dev.

1976-77
(pre-CAUSE)

129 26 58 141 37 51st

1977-78 111 :77 29 84 143 40 52nd

(1st yr. CAUSE)

1978-79 135 137 26 97 146 29 55th
(2nd yr. CAUSE)

1979-80 99 135 27 69 148 32 57th
(3rd yr. CAUSE)

*For highest grade on "the repeatable final.

The data above indicate that the program was successful in terms of
increasing performance in General Chemistry as follows:

1. Performance in Chemistry 101 increased slightly over the time
peribd even as percentage of students who completed the courses
increased (see the previous section).

2. Performance in Chemistry 101 also increased as percentage of
students who completed the course increased.

In summary, the CAUSE Grant resulted in both reduction of attrition from and
increase in level of performance in General Chemistry.
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Mathematics

All students entering Xavier are required to take a locally-produced
Mathematics Placement Examination which determines whether the student must
complete a developmental, non-degree credit Mathematics course (Math 0980) before

enrolling in regular college courses. The CAUSE Grant focuses on improvement
of the two college-credit Mathematics courses taken by most science majors after
passing either the Placement Exam or the developmental course. They are Precalculus

and Calculus I. The first of these courses is a combination of elements from
Algebra and Trigonometry. The second is both a terminal course for most science
majors and the first semester of a three-semester sequence for a much smaller
number. Development of these courses under CAUSE has been accompa-led (as it
must be) with corresponding. development (from other sources) of both the develop-
mental courses and the remaining two courses in the Calculus sequence. The

Mathematics Department has made significant progress in both attrition

(increasing retention) and increasing level of performance as is detailed below.

1. Success in Reducing Attrition (Increasing Retention) Mathematics

It is unlikely that a science or mathematic.1 major who mai<F, lower than

a "C" in a science or mathematics course will succes]fully obtain a ,Lareer in one

of these areas. For that reason, it appears that t'a percentage of students who
complete entry-level courses with a "C" or better a suitable measure of the

retention in the courses. The following table contains statistics for the
Precalculus and Calculus I sequence at Xavier ' the past three years. Tt

be noted that the CAUSE materials for Precalculus were implemented d.,:ring
1978-79 and those for Calculus I were implemented during 1979-80. The table is

arranged to facilitate comparing t'le statistics from one fail semester against
another, and likewise for the spring and summer semesters, since in this way we
are comparing more homogeneous groups of students.

TPrm

(PRE-CAUSE)

Number
Year Entering

Fall I '77 155

Spring '78 122

Summer '78 33

Fall '77 71

Spring '73 107

Summer '78 43

Mathematics 1030

Number (%)
Pass v,,'"C'

(CAUSE 1030)

Number

Year Entering

(CAUSE 1030 &

Number (%)I
Pass w /''C "i Year EntPrinc,

1040;

Numbar
PESS W: C"

56 (36%) '78 215 97 (45%) i '79 181 7 7`.

50 (41%) '79 134 51 (38%) I '80 155

6 (18%) '79 31 17 (55%)

Mathematics 1040

24 4%) '78 90 45 (50%)
I7,

50 (47%) '79 117 73 (62%)
-

3u JJ 58

32 (74%) '79 44 28 (64%) '80 47
a ^,
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-ram the data on the preceding page, it seems that some hos,ress has 3E277

race in reducirc4 the attrition rate in the Precalculus ccL-se durinc the thHee

,,esar span; for example, the percentage completinc the course vith a 'C" ir be er

has increased from 35 =,; in the fall of 1'277 to 57% in the fall e Since

the present three class meetings per aek in Precalculus does not provide suf:i-
cien:-. opportunity for must stAents to absorb all the algebra _nd trighnometry
neecc -,:or Calculus, %,,e expect more improvement in retentio: when gain ac:. ;

:3 m:ke. Precalculus a four semester-hour :'purse.

The ihcreascd attrition frdm Calculus durind 1979-2:0 see7s to be the "es'-;--
PI= the u:iform standards imposed by the m._uLles an? commc >2.ms. These have

let to a: increase r content over wciat many instructors previously included
i.

:heir Calculus 1 course and to an increase in expented star-'aits student

achievement by other faculty members. believe that the attrition rate will
decline onco all 7 -be-s of the faculty have the oppo7tunity to hecome accustomed
to the new materia.....
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rrcilment 7 ,eve' Physics for most science majors Lysics 207

flo 7C2; is lower than in the entry-level courses for tha other three departments.
Therefore, fewer faculty are involved in teaching the sequence and there are
cor-espondingly fewer problems in coordinating activities associated with tne
course than there are'in Biology, Chemistry, and Mathematics where a sizeable
fraction of the faculty are teaching some part of the introductory courses in
P. given semester. However, course improvement via CAUSE was desirable because
many students who enroll in the course, even though better prepared than those
entering the other entry-level courses, still have significant deficiencies- -
especially in problem-solving ability. Materials for Physics 201 were de' :eloped

in 1977-78 and were field-tested in the summer of 1978. These materials and some

part of those for Physics 202 were used in academic 1978-79 as modification and
further gev2loped was effected. The full component of CAUSE materials in Physics
ere use for the first time in the summer of 1979. In the spring of 1979 the
decision was made to reduce the number of credit hours in Physics 201-202 from
eight to six. Therefore, additional modification was undertaken during the
summer of 1979 and during 1979-80 in order to accomodate this change without
significantly lowering the quality of the course. Data gather before, during and
after the extensive changes which have taken place indicate that the Physics
Department has made significant progress both toward reducing attrition from
Physics 201-202 and toward increasing level of performance in the courses. The
details are presented in the following sections.

1. Success in Reducing Attrition (Increasing Retention -- Physics

In considering retention in Physics 201 and 202, it is assumed that
a grade less than a "C" in the course is unlikely to indicate progress toward
a degree in .a science major. Therefore, the percentage of students who complete
the two courses with a "C" or better seems to be a suitable measure of retention

the two. This is the same measure used by the other three departments under-
taking course improvement under CAUSE. The following table contains pertinent
retention data for Physics 201 and 202 for the past two years.
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Physics 207 Physics 202 inrough-put
(% pass in yr;

Number
Enterinc

Number Number
Pass w/"C" Enterinc

Number
Pass wi"C"

Summer, ;977 25 23 24 24

;pre-CAUSE) ro^c,
(100%) (100 %)

1977-78 30 45 27 7.7y

(pra-CAUSE) (100%)
(59%)

(100%) ( 60%)

Summer, 1978 28 -a
(CAUSE 201 only) (1000 (,68%) (100%) ( 57%)

7978-79 59 41 63 46 78%

(part- CAUSE)
i'nnw\
OL..,o) (69%) (100%) ( 73%)

Summer, 197c 43 26 28 16

(total CAUSE) (100%) (60%) (100%) ( 57%)

1979-80 93 67. 80 68 73%

(total CAUSE) (100%) (65%) (100%) ( 75%)

Summer, 1980 52 33 35 27

(total CAUSE) (100%) (64%) (700%) ( 77%)

The general hectic pace of summer school and the variation in quality of

student who chooses to enroll then makes it impossible to place any faith in

observations concerning retention based on comparison of summer school grades.

This data is included in the table only to emphasize that materials for both

semesters have been developed and field-tested during. the grant period. However,

the data for academic years indicates the Physics component of XU's CAUSE

grant has been successful in reducing attrition as intended.

1. The percentage of persons completing Physics 201 has increased
from 59% before CAUSE development (1977-78) to an average of
67% since that development.

2. The percentage of persons completing Physics 202 with a "C" or
better has 'TIcreased from 60% in 1977-78 (pre-CAUSE) to an average

of 74% in 1978-79 and 1979-80 (post-CAUSE).

3. The 'through-put" in Physics 201-202 in one year has increased from 53%

before CAUSE to an average of 75.5% after CAUSE.

:n summary, the Physics Department was extremely successful in reducing

attrition from entry-level courses as a result of the CAUSE Grant. Further,

this is particularly impressive since there was a 25% decrease in lecture hours

per week (from eight to six) from 1978-79 to 1979-80. It is obvious that the

CAUSE-development was one of the major factors which made it possible to make

such a reduction without increasing attrition appreciably.
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2. Success in increasing Level of Performance--Physics

Neither ETS (via CLEP nor the 1.merican Physical Society provide a

college-level standardized exam for a non-Calculus based, year-long Physics

course. Further, efforts to find a nationally-normed exam from other sources

were unsuccessful. Therefore, it was not possible for Physics to obtain direct

input concerning level of performance of its students as compared to the national

average. However, the department did develop specifications for finals for both

Physics 201 and 202 and collected performance data on finals during the grant

period. This data is presented below.

Number

Physics 201

Std.
Dev.

Number

Physics 202

Std.

Dev.
Mean on
Final

Mean on
Final

AY, 1977-78
(pre-CAUSE)

50 61.3 -f
...)
,

1... 44 50.9 13.4

Summer, 1978 28 71.2 15.6 20 73.0 27.2

(CAUSE 207)

AY, 1978 -79

(part -CAUSE 201)

59 62.4 16.4 63 62.8 18.3

Summer, 1979 43 62.4 14.3 27 64.0 19.7

(CAUSE 201 & 202)

AY, 1979-30 92 63.5 14.8 80 55.2 18.2

(CAUSE)

Summer, 1980 52 63.2 14.3 34 68.2 19.1

CAUSE)

Statistics for the summer sessions are included merely to indicate that

Physics 201 and 202 materials were developed and used in those courses also.

the smaller number of enrollees during the summer and the generally hectic

pace of summer schoold tends to give more variation than noted for the academic

year. Therefore, only academic year data is used in the analysis. The comments

which may be made are as follows:

1. There was a significant increase in performance on the Physics 202

final after CAUSE-development as compared to before.

2. Changing from an eight semester hour to a six semester hour course

(in 7.,.ademic 1979 -30) diL not result in lessening performance on

the finals in either Physics 201 or 202. Since the finals from

all three years were developed from the same detailed specifications,

they are known to be roughly comparable. Therefore, this lack of

change is particularly important.

in summary, Physics (like the other three departments) had good success in

both reducing attrition from and increasing level of performance in its entry-level

courses as a result of XU's CAUSE Grant.
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C;2 -Gei;zg Eva&rtic)1:

2ne of the primary purposes of :,..vier's CAUSE Project was to enhance the
ability of the four departments to access performance of students from year to

year in an objective manner and to provide guidance to inexperience faculty as

they attempt to improve teaching techniques. This effort to improve methods

of on-going evalution included a) identifying standardized exams which permit

some measure of level of performance locally against that nationally and b)

developing detailed specifications for locally-produced, common finals for'

each of the entry-level courses.

All departments have been successful in the attempt to impro'2 their

ability to evaluate both students and faculty involved in entry-level courses.

First, Biology, Chemistry, and Mathematics (for Precalculus) identified national

exams for the entry-level courses in their respective fields and administered

those exams both before and after implementing the course improvement under CAUSE.

Second, all four departments completed detailed "prescriptions" for common

examinations for their respective entry-level courses. Third, all four de-

partments have agreed to continue to use these exams in the future. A detailed

plan for the way in which CAUSE-implemented activities will be continued after

the grant period is contained in Appendices XX-XXITI.

In summary, the CAUSE Grant to Xavier was successful in terms of its

enhancing the four departments' ability to evaluate courses in the future.
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V. Di ssemi nation

In the past, those institutions most likely to possess expertise in treating
the special problems of minority or educationally-disadvantaged students (for
instance, the predominantly-black institutions such as Xavier) have been least
likely to develop mechanisms for disseminating that information. Since this both
inhibits development through sharing experiences and prevents such institutions
from gaining the recognition they deserve, Xavier's science faculty actively
sought to share their experiences re CAUSE and related activities. The following
is a summary of the dissemination efforts completed or planned by XU faculty.

General During the Spring semester of 1978, 1979, and 1980 the
CAUSE Committee (Carmichael, Hunter, Jones, and Vincent)
sponsored a Workshop on Science Teaching and the Develop-
ment of Reasoning for local high school teachers. The
workshop focussed on Piaget's theory of intellectual
development and its implications for science and mathe-
matics teachers. Materials for the workshops were pur-
chased from the Reasoning Laboratory at the Lawrence Hall
of Science, University of California, Berkeley.

Dr. Carmichael accepted an invitation to attend a con-
ference for representatives from college-level, Pi aoeti3n--
based programs held at the University of Nebraska -- Lincoln
in the summer of 1978. The program represented are
discussed in a pi;b-iication entitled Multidisciplinary
Piagetian-Based Programs for College Freshmen which is
available from Dr. Robert Fuller, Di rector, ADAPT,
213 Ferguson Hall, University of Nebraska, Lincoln, NE 68588.

The CAUSE Committee sponsored a "How I do it Workshop"
For 'high school .mathematics and science faculty from
New Orleans in the Spring of 1979. 37 high school
teachers and 14 XU faculty attended.

The CAUSE Committee sponsored a "hands-on" introduction
to the graphic terminals purchased via CAUSE (Tektronix
and APPLE II) for XU science and ,nathematics faculty
in the Spring of 1979.

The CAUSE Committee sponsored a workshop by Dr. Arthur
Whimbey, author of Intelligence Can be Taught (Innovative
Sciences) and Problem-Solving and Comprehension: A Short
Course in Analytical ReasoningTFranklin Institute Press)
in the Spring of 1979. The workshop was designed to
generate interest in the use of Dr. Whimbey's "Cognitive
Therapy" as a means of improving student performance on
standardized exams.



The CAUSE Committee submitted a document diF _ssing Project
SOAR to The American Biology Teacher. It was published in
March of 1980 (Vol. 42, No. 3, pages 169-173). A photocopy

is included in Appendix XVI.

The CAUSE Co7mittee submitted an article discussing the
use of Whimbey's "cognitive therapy" as a means of im-

proving scores on standardized exams to The Journal of

Reading. It was published in October of 1980 ;Vol. 24,
No. 1, pages 5-10). A copy is enclosed as Appendix XVII.

The CAUSE Committee submitted an article discussing the
"bridge nature" of SOAR (between high school and college)
to the Louisiana Journal of Science. The article has been

accepted for publication early in 1981.

The CAUSE Committee provided assistance to the Southern
Regional Education Board as that organization sponsored
Science Instructional Seminars in New Orleans and
Durham, NC, in 1979 -80. Dr. Vincent, Ms. Hunter, and Sr.

Grace Mary Flickinger made presentations at both Seminars.

Dr. Jones, Dr. Vincent, and Ms. Hunter made presentations
re XUrs Piagetian-based activities at a conference on
"Reasoning, Piaget, and Higher Education" at Denver
in the Spring of 1980.

The CAUSE Comittee assisted Dr. Vincent prepare a proposal

to IDSE (NSF) to disseminate information about new ideas

for mathematics and science instruction to local junior and

senior high school teachers. The project was funded be-

ginning in the fall of 1980 and is proceeding exceptionally'

r4s. Hunter and Dr. Carmichael discussed the implications
rf Piaget's theory of intellectual development for
science teachers at the National Science Teachers'
Association 7'tee ti n g in New Orleans in the fall of 1978.

Dr. CarTli was one of six speakers invited by the
National Science Foundation to speak at a CAUSE Information
Exchange Senr;nar at North Carolina State University

Aucust. of 197(?.

XUrs CAUSE Project was featured in the last issue of
the Association of American Colleges' Forum for Liberal
Education January of 1980.

7orty-three p,;-:.4ons have requested information about
XU's CAUSE Project and one, Fayetteville State University
(North Carc7ina) will be using the CAUSE-developed General
Chemistry Laboratory materials in the spring of 1981.
See ApIr-Jenclix XXX for a list of those asking for information.
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Biology Ms. Hunter discussed XU's CAUSE Project at the NSTA

meeting in Atlanta in the Spring of 1979.

Sr. is-,race Mar; Flickinger discussed the Biology portion

of XU's CAUSE Grant at a meeting of the National Association

of Biology Teachers in New Orleans in the fall of 1979.

Ms. Hunter discussed Project SOAR, XU's multidisciplinary

sumer program at the Natio:ial Association of Biology

Teachers meeting in Nev.' Orleans 'in the fall of 1979.

Ms. Hunter presented a paper entitled "Mitosis and ieiosis

,vi t,`1 Knives, Forks, and Spoons" at the National Association

of Biology Teachers in New Orleans in the fall of 19 79.

Chemi s tr./

Sr. Grace Mary Flickinger discussed XU's CAUSE Project,

and particularly the Alternate Pathways Learning Center,

at the International Congress on Individuali zed instruction

in Athens, Georgia, in the fall of 1979.

Ms. Hunter and Sr. Grace Mary Flickinger made presentations

at an IDSE-sponsored workshop for local Biology teachers

at Xavier in the fall of 1980.

Dr. Carmichael attended the Networks National Conference

in San Francisco as an invited speaker to discuss XU's

CAUSE-related activities re "Syoipathy versus Standards in

the Sciences: Overcoming Student Deficiencies" in the

fall of 1978.

Dr. Mary Ann Ryan made a presentation as an invited speaker

at an NSF-sponsored conference for institutions whid had

had MISIP Grants to discuss XU's General Chemistry sequence

in Washington in the spring of 1979.

An article describing XU's CAUSE-developed General

Chemistry course was published in the Journal of Develop-

mental and Remedial Education in the Winter, 1979, issue.

A copy is enclosed in Appendix XXIV.

An article describing XU's Piagetian-based (and CAUSE-

developed) General Chemistry Laboratory program-was
submitted for publication to the Journal of Chemical

Education. It ropeared in September, 19 80 (Vol. 57,

No. 9, pages 642-645). See Appendix XXV for a copy.

Dr. Carmichael served as an invited speaker at a Networks

Conference held in Washington, DC, in the fall of 1979.

Both SOAR and the CAUSE-related activities at XU were

discussed.
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Ma ti ema ti os

Physi cs

Mr. Donald Robinson made a presentation re XU's General
Chemistry sequence and its special features for
educationally-disadvantaged students at the National Meeting
of the American Chemical Society in Houston in the Spring
of 1980.

Dr. Carmichael served as keynote speaker at a session on
"Minorities and Women in Chemistry" at the 6th Biennial
Conference on Chemical Education in Rochester, NY in
June. Sr, Joanne Bauer and Ms. Barbara Wells made pre-
sentations concerning XU's CAUSE-developed lecture and
laboratory courses at than same meeting in '1980.

Dr. Carmichael has been invited to speak at a number of
upcoming events including a symposium for high school
teachers sponsored by the Ouachita Valley (Northern
Louisiana) Section of the American Chemical Society; the
1981 SE Regional Meeting of the American Chemical Society
to be held in Lexington, Kentucky; the March meeting of the
American Association for Higher Education it Washington
in March, 1981; and a special workshop for educators from
California Universities and Colleges in February, 1981.

Sr. Rosemarie Kleinhaus, Dr. Bill. Irlbeck, and Mr. Winston
Brown discussed XU's CAUSE-developed mathematics materials
at the American Mathematics Association of Two-Year Colleges'
National Meeting in San Diego in the fall of 1979.

Mr. Lester W. Jones discussed Project SOAR and the im-
plications of Piaget's theory of intellectual development
for mathematics teachers at the American Mathematics
Association of Two-Year Colleges in San Diego in the fall
of 1979.

Mr. Jones served as a consultant for the developmental
mathematics program at Tougaloo in May of
1980.

Dr. Anthony DuRapau made a presentation concerning XU's
CAUSE-developed Mathematics courses at the 4th International
Congress on Mathematical Education in San Francisco in August, 1980.

Dr. Vincent directed the "How 7. Do It Workshop" for
local science and mathematics faculty (from high schools)
in the spring of 1979.

Dr. Vincent discussed the CAUSE-developed Physics materials
at the Louisiana Academic of Sciences Meeting in Hammond
in the Spring of 1979.

Dr. Vincent served as a consultant for the developmenta,
mathematics and science program at Tougaioo College, MS,
in May of 1980.
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CAUSE Grant SER77-06227 to the Departments of Biology, Chemistry, Mathe-
matics, and Physics at Xavier University of Louisiana was definitely a success::
In the words of Dr. Bobby Irby, Chairman of the Department of Science Education
at the University of Southern; Mississippi who served as a final, overall evaluator...

"Progress toward meeting these objectives has been excellent, and
where objectives are not yet fully addressed, significant mechanisms have been

established that will result in advancement toward meeting them. In short the

CAUSE project has been successful."
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VII . A Footnote

In early 19 79, XU was selected as cne of a small number of institJtions
hich had r;- -etted CAUSE funds to be included in a major study of the impact

of CAUSE as a whr,le. As a result of this selection, representatives from
Development a,r _valuation Associates, Syracuse, ICY visited XU's campus a
number of times as outii7:2d below:

March 7-3, 1979 Dr. John D. Eggert, Director, Development &
Evaluation Associates

Ms. Jane Cashell, Ass'stant Director
Dr. James Gallagher, Director, Science 31

Mathematics Teaching Center, Michigan State
University

April 19-20, "iS Al Bei iby, Syracuse University

February 28 -29, 19 80

Ms. Jane Cashell
Dr. James Gallagher
Dr. Al Beilby

In addition to talking with the CAUSE representatives, these individuals also
conversed with University administrators and all other faculty within the four
participating departments while on campus. They also requested a variety of
additional materials, including weekly time-sheets stating time spent on each
CAUSE activity, from both the CAUSE Connittee and other XU faculty.

Generally, the visitors were well received in spite of the fact that
the visits were time - consuming and the additional materials desired was often
difficult to obtain. Although the purpose of the study was to evaluate CAUSE
rather than XU, Xavier personnel look forward to receiving a copy of the final
report.



Appendix

Enrollment Statistics for the Natural Sciences in Fail Semesters

Biology 3

Chemistry 12

Mathematics 6

Physics 2

Pre - Engineering 4

Sub-totals 27
Medical Tech.
Pre-Pharmacy 20

Total s

Undergrad.

Biology
Chemistry
Mathematics
Physics
Pre-Engineering
Sub-totals

1970-71

AF S J S Tot
2 411 9 29

1 7 10 c.) 39

1 16 12 7 42

1 1 0 0 4

4 4 3 0 15

9 32 36 25 129

5 43 -- -- 68

Enroll. 1308

7973-74

F AF S J S Tot
8 1 7 7 3* 26*

33 11 18 5 4 71

9 5 7 7 6 34

1 0 0 0 1 2

7 0 1 1 0 9

58 17 33 20 14*142*

1971-72

F AFS 3 S Tot
7 0 3 5 11 26

10 4 7 6 8 35

10 4 13 12 2 41

0 1 2 0 0 3

2 2- 6 2 0 12

29 11 31 25 21 117
23 5 11 16 14 69.

20 5 43 -- -- 68
72 21 85 41 35 254

1351

1974-75

F AF S J S Tot
8 7 5 8 5 33

26 12 14 11 '6* 69*

9 6 7 6 7 35

0 0 1 3 1 5

7 3 3 0 0 13

50 28 30 28 29* 4*

1972-73

F AF S S Tot
8 0 11 4 5 28

20 2 8 4 6 40

11 1 10 11 5 38

0 0 1 1 3

3 0 4 5 0 12

42 3 33 25 17 120
35 5 17 12 14 83

41 10 28 -- 79

118 18 78 37 31 28Z
1341

1975-76

F AFS J S Tot
5 9 6 3 6 29

20 8 22 11 9* 70*
5 3 9 1 4 22

0 G 0 1 4 5

5 5 2 0 0 12

25 39162*
Medical Tech.
Pre-Pharmacy
Totals

25 8 19 10 10 72 32 17 13 12 11 85 26 17 19 13 10 85

39 15 35 89 62 28 48 -- 138 61 27 49 -- 137

122 40 87 30 24*303* 144 73 91 40 40*377*722 69 107 39 33*360*

*@KWilliags in Med. *@JAllen in Med. *@Barnum,Doughty,Green
Full-time Undergrad. Enroll. 14g7 1652 -1555

1976-77 1977-78 1978-79

F AF 5 J S Tot F AF S J S Tot F AF S J S Tot

Biology 13 312 6 6* 40* 29 10 6 7 6 58 37-- 5711 6 6 74

Chemistry 31 15 14 17 7* 84* 27 20 22 9 16* 94* 44 20A9 20 9 112

5 3 5 7 1 21 5 2 4 6 3 20 19 10' 2 2 3 36*

Physics 0 0 0 0 2 2 0 0 1 0 1 2 0 0 2 0 2

Pre-Engineering 4 2 5 2 0 13 16 4 4 2 0 26 13 1 0 28

Sub-totals 53 23. 36 32 15 *160* .77 36 37 24 26*200*.113 53 3 ---34,12.252,

Medical Tech. 39 10 20 9 13 81 39 21 21 11 9 101 34 26 19 13 14 106

Pre-Pharmacy 65 31 92 -- -- 188 48 37 81 -- 166 55 39 60 -- -- 154

Totals 157 64 148 41 39*429* 164 94139 35 35*467* 202 .73117 44 31 512

*@Ouval, Atkinson, Bowie, Harris *@Thompson *c/Comp. Science

Full-time Undergrad. Enroll. 1612 1519 1615

1979-80

F AFS J S Tot

Biology 46 39 14 7 106

Chemistry 43 58 20 17 138
Math/Comp. Sci. 39 21 5 2 67
Physics 1 0 2 1 4

Pre - -Engineering 25 11 13 -- 49

Sub - total; 154 129 54 27 364
Medical Tech.
Pre-Pharmady 57 81 -- -- 138

Totals

1980-81 1981-82

F AFS J S Tot F AFS J S Tot

47 47 26 19 139
38 43 39 35 155
41 39 13 2 95

1 0 0 1 2

33 21 11 8* 73*
160 150 89 65*464*

-- 177

Undergrad. Enroll.

*Includes 8 in Eng. School
1640



Appendix ::--A brief overview
on increasing scores
of participants,

of CAUSE-sponsored Workshop
on standardized exams and a list

Xavier University of Louisiana
LOU;S:A:,:.2, 70125, TE.1_7:FHONE 504:485-74:

---so reads the cover of a took entitled Intellicence Can Se Taub
Dr. Arthur Whimbey.

.4!-P vcu intridu,nd?

Did you know that 73r. Whimbey is c, part-time faculty member in ma',Mematios
at XU this semester?

Did yd.: know that he is also the co-author of a workbook designed to be
used in TEACHING problem-solving ability?

::ou7d you be interested in learning more?

Plan tc attend a special workshop for faculty in the Natural Sciences and
the College of Pharmacy which Cr. Whimbey has agreed to conduct on Friday,
March 76, from.3 to 5 P.m. in the Gold Room. The event is sponsored as
a part of the CAUSE Grant. Ms. Hunter in charge of the refreshments
and exotic entertainment which are rumored to be an i-ntedral part of the
workshop.. Call JUC to reserve a place. It will be necessary to limit
the workshoP to 25 participants.

Psrticipants:

Biology (

Chemistry if,U)

Physics

Mathmatics

Sr. Grace Mary Flickinger
Ms. Jacqueline Hunter
Dr. Deidre Labat

Dr. Mary Ann Ryan
Dr. John Sevenair
Sr. Mary Carl Malmstrom
Dr. jW Car7lichael, Jr.

Cr. Haro7d V2!ncert

Mr.

72r.

Ms.

nsL prow
Eileen 1-entor
Esther Fontova
Sill ,r,ones

Bill Iriberk
Barba. -a irlbeck

30/7

Pharmacy (XU) Dr. Duane Al does
Ms. Ann Barbre.
Dr. Lanny Foss
Dr, Sankar

Compuer Sc (XLI Dr. Hassell

Other:

Dr.

Dr.

Ms.

Ms.

Ms.

E. Wesley McNair-- Meharry Med.

John Ruff in- -`;CCU

Gail ,;ones -- Delgado

Jackie Lothscheutz--Delgado
Uinne Hambleton--UNC Medical
Kathy Tr,vaglini--Parkland C..
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Appendix III

I XII WE
Special oft-"lIf Project SOAR

s

SOAR participants show an overall
increase in general intellectual abili-

ty upon completing the program.
SOAR participants with poor
reading ability make an average
two-year advance in both reading
comprehension and vocabulary.
SOAR participants with low scorns
on scholastic aptitude tests average
the equivalent of a 114-point in-

crease on the SAT.
SOAR participants are f,-iur times
more likely to complete their
freshman year as a science major
than freshmen who did not com-
plete SOAR.

A The sciences at Xavi'?.r
Af&In 1976 Xavier University of Loui-

.
siana. had a fuil-rime enrollment of

1612 .with 26 percent of the students majc..
rg the ne-ural sciences. That same year
the Natural Science Division of Xavier,

which has an 35 percent black enrollment.
made a major new, cooperative effort to in-

crease the University's potential for address-
ing the national problem of underrepresenta-

lts a ?ire: s a ,siane. lt's Project
SOAR Xavier's special summer
program: for pre freshman science

:s soannG ro nazona: prom

non of blacks in the ri....ence-reiated fields.
Four years later it is obvious tr the effort

has been exceedingly successful. in the fail of

1980 Xavier's total enrollment stands at
2003, and more than 40% of these students
are natural science majors. This increase in
enrollment in -he natural sciences has been
acco:npanicd by dramatic increaser in place-
ment of graduates in science-related fields.
Over the past two years app.oxirnately 140
science students have been accepted into

neaith professional schools or science
graduate programs.

A ma;or contibutor to this success has
been tine very first cooperative endeavor
undertaken - the development of Project
SOAR (Stress on Analytical Reasoning), a
special six-week summer program for pre-
freshman science majors by the Departments
of Biology, Chemistry. Mathematics/Com-
puter Science and Physics/Pre-Engineering.
directed by JW Carmichael, Jacqueline
Hunter. Lester Jones and Harold Vincent.

A Project SOAR: an overvienw
Project SCAR lit comprised of
three components - - Pi4getaii-

based laboratory experiments to improve
general problem-solving skills, specific in-
struction to improve those analytical rez.son-
ing/reading skills needed on standardized
exams and vocabulary building. Teachers in
the program are a combination of regular
science and mathematics faculty from
Xavier. high school teachers and Xavier-
educated medical and dental students.

Over the past four years 419 students
have completed the SOAR program - - 57 in
1977, 109 in 1978. 113 in 1979 and 14-0 in
1980. Of this number, 390 were high school
graduates who indicated a desire to enroll in
a science the following fa... and 29 were
12t:-. graders with similar interests. All of the
lart:_r participated in Summer 1980 in a
special experimental portion of the program.

To provide the individual attention which
is the corner stone of Xavier's success, each
year the participants were divided into

group; of approximately 25 students, and a
medical or dental student was assigned as
Troup leader /mentor /role model/parent
image. etc. This group leader not only guid-
ed the SOAR students through the various
components of the program, but also
organized social activities and worked to
motivate each student to maximum achieve-

ment.

Learning-by-doing
promotes thinking
The first of three components of

SOAR are 20 three hour Piagetian-based
laboratory exercises. Each is organized as a
learning cycle containing expic-ation. inven-
tion and application phases. This organiza-
ion is employed because studies inrficate

WERE NUMBER ONE: Kelly King and
Don Johnson, join<..d by fellow students dur-
Inc Summer 1980, assure the photographer
that they're the tcris in a SOAR competi-
tion. During the six.-week program. Frday
afternoons are given to group competition
as motivational force.

that as many as 50 percent of college
students in the U.S. cannot reason abstractly
(at Piagefs formal level) in the manner need-
ed for science or mathematics courses and
that the learning cycle learning-by-doing
- - actually promotes development of
abstract ;earning. The original forma: was
developed by Dr. Robert Karpus, dean..
Or duate School of Education, University ci
California-Berkeley. based on his own ex-
perimental work with the theory of intellec-
tual development postulated by Swiss

epistemologist Jea Piaget.
Of the 20 such I,- .ring cycles

SO;? five each are from
chemistry. mathematics and physics. They
have been developed by Xavier's faculty :Is
units which stress five rr r:lor components of

problem-solving. These are aOiht:t-..'S to
identify and control variables, (b) use pro-
portional reasoning, ,c) consider exhaustive-
ly all combinations of factors, (d) use pro-
babilistic relationships and (e) recrgnize cor-
relations between variables.

The laboratories are conducted by a com-
bination of Xavier science /math faculty and
high school teacher: The pret.ailing at-
mosphere within each clay -corn is one of
cooperative group effort solve a problem.
with the teacher circulating throughout the
room. continually asking questions which re-
quire students to verify, further test and
devise additional experiments or further ex-
tend his/her knowledge. Great care is :aken
to avoid lecturing and to answering ques-
tions in a manner that always requires addi-
tional thought.

A Intelligence can be raugl-.:
The second component of SOAR
specifically attempts to :each the

type of step -by -step logical reasoning needed
to perform well on standardized aptitude ex-
ams. The teaching method used tn-7

cognitive skills approach- espoused by
former Xavier faculty member Dr. Arthur
Wh:mbey, author of the book, "Intelligence
Can Be Taught, and "Teaching Sequential



.._

;:17: Ar-thel Neville gets some help in
.1 the SOAR T-slirt from fellow

SOAR snider.. Con:z.herta White. Neville,
ono si-ce enrolled in pre-pharmacy at
Xavier, also works as a model. You'.: agree
:hr.- White is prey enou-h to model.

. .

Tnoi_c_trit The Cognitive-Skills Approach,
Pr: se,:.. Kapp,an ;December 1977). The
7-gnitive ski:is approach assumes that

a skill of the same
:enerai sort as hitting a golf b--.11. swimming.
etc.. and tnat cough: .7, the Sam^
-.,inner This represents dernonst-ating

skill :n cewu and Men b.) requiring the stu-
dent to .)ractice untie monitor.ng perfor-
mance -This approach. .-ule very common

nes not ':,een widely recognized
':.:ecause thinking, un Ike hitting a

alkes piece within c.-7.s. head and
n easily monitored.

Fu--ter. :he problem. a orn.pounded by
our iendenc :o view "ability :o work prob-
.ems rapidl.... as good 7:L:61er:1-solving, when,
n tact. cod orobiern-solving is more ac-
curateiy -hz.i.rac:enzed by careful, slow
ana.ysis. with frequent checking for mistakes.

SLAP students are first introduced to
:he approach as a group by Xavier-educated
medical or der:ai ,eater ser.nng as group
eaders. They are :hen carefully monitored
wn...le paired as orobierrsoiver and listener in
oracticing os use Ninety minutes are devoted
to ?..O7,77.2C7'. Monday inrougn Thursday
nroughou: five -Aiorking weeks of the six-

program. i-42:f time spent or.
ttuantitative pr.:bier-7-a. and nal:" s-r,,ent on

er-.2 a: On es

'Proc.em-Sc..ing and ComPreftension: A
tort Course n Reasoning.'

and nnead. Fra ^Kurt Instrn;te
Pt-ess. 's used as the primar,.v text for the
=7 ..... -. ., ne dr-zgarn. A workbook,

Inr-oductory Course.'
Eramiscorn. P...blicatons; :5 used n

e :.:7.:277::anve porton. and selections from
E-7.78 :::acituate Record Ex2 -27.071:7:for

---27:1;77 .72 Amer:can Dental
::>7.72.i Admissions rest Per-

:tar:int:7 matena.s. etc are used on the verbal
nstruction :s non-

enders _ter :raining by and

TIME TO THINK ABOUT TOMORROW:
Assistant Pre-Health Advisor Linda
Montegue discusses career plans Lich
Andre Buck. Mobile high school graduate
who has since enrolled at Xavier. Career
counseling is made available to all stuuents
in the summer program.

with supervision from Xavier faculty sk"led in
the approach.

VocabulatV-building:
it can't be avoided
Since vocabulary is a prerequisite

:c good reading comprehension, a vocLbu-
lary-buildinct componeni is built ino SOAR
as the third unit. Vocabulary-building drills
are conducted for 30 minutes Monday
through Thursday group leaders.

Motivation by
grocn compe,it4'n
Since students are seldom en-

thusiastic about building reading or

vocabulary skills. rz_ref'2:::.controlled competi-
tion between the diffci-ent .ps s used as
motivation. The competition consists of an
hour-long written :est. covering the previou
weeks work in both analytical reasoning
(euphemism for ccgnitive .aining) and
vocabulary and a short quiz bowl. All students
are renuired to take the written exam on
Tnu.-sdac: afternoon. The et..arns are graded
overnight, and the scores for the various
groups are tallied. The results are not an-
nounced until Friday afternoon after four
students from each group have represented
their group in :he quick-answer quiz bowl.

At the conclusion of the quiz bowl, scores
from 'he written tests and the Buick answers of
the quiz bowl are added and - with great fan-

fare - a special SOAR trophy is awarded for
the week to the group with the highest score.
Points are purposely scaled so that the perfor-
mance of the group as a whole on the written
:est is a major factor in determining the win-
ning group. with the quiz bowl serving merely
to stimulate interest and generate spirit among
the remaining ii-.-.embers of the group. h-) act
as a cheering section for :heir representatives
on :he foir-member quiz bowl panel.

Effors are purposely made to use the
group splint to facilitate the paired; probiem-
solver listener on-angernent used in :he

I THINK WE'VE GOT IT: New Orlea! ea
high school gradates Kim Dunn
Charles Valteau. enrolled in SOAR 1980
seem pleased wit:1 their lab work. The two
are graduates of Xavier Prep and Broth,:
Martin High School, resp,.ctively. 'Photos
by Huard)

cognitive therapy app.oach so that the
student who scot_ well willingly work with
those who have doneleS.S well for the good of
the group

tion,... a:

Project SOAP.
more detail
rct SOAR has r,ceiveLl nr-
:n among euucators as the

result of having beet. featured, among a
sejact number of interdisciplinary r. "grams,
in a sexes of reports on teaching in Change
magazine in 197L, and by beinc incluo, fr
an article o. Pi-_get's legacy in. Americ. n

education in The Chro,licle of Higher
Education, Sept. 1(:30. Details of the pro-
gram have also appeared in "Priect
(Stress on A.rialyti._al Reasonlry.:
Multidisciplinary Surnrn?:- Progra' for
Minority Science Stuc.ants.- The Amen
Biology Teacher, Mdrch 1981, ani.
"Teaching Critical Reading ant' Analyt.ical
Reasoning in Proiect Journ, of

,:cc..ng, October 1980.

Related activities
NR,

Xay. University
t- The efforts initiated by then ural

science departments with SOAP: have
spawned numerous academic
The obvious success Of tO

follow-up mulitidisciplinary Biter t to mr
entry-level courses in biolo3y.
rnehematics and physics to reduce attrition
and increase level of performance. This et
sort has now been competed Willi simnar
success. Description of two parts of 11:.;

endeavor may be found in 'Cognitive
Oriented PSI in General Chemistry.- jour-
nal of Developmental & Remedial Educa-
t:on. Winter 1979. and "A Piagetian-Based
General Chemistry ratory Prc 'am for
Science Majors," Journal of Chem:cal
Education, Sep:. 1980.

Vol. 9. 46 Decem.'7..r 9, 1980



Appendix IV-- Schedule & Report of Dr. John Ruffin after consulting with Bology
Department

Schedule of Activities
Dr. John Ruffin

Consultant to Biology Dept., CAUSE :rant

Thursday, February 23, 1978

Time Activity Place

8:30 a.m.

9:00 a.m.

9:15 a.m.

Meet with Mrs. J. Hunter Admin. Bldg.
and S. G. M. Flickinger Room 320C

Meet with Dr. Ashman Admin. Bldg.
Room 322

Tour the Biology Dept.

9:30 a.m. Review Materials

11:00 a.m.

Admin. Bldg.
Biology Learning
Center

Seminar Admin. Bldg.
Room 212

12:00 p.m. Lunch

2:00 p.m. - Review Materials 3iology Learning
4:00 p.m. Center



Appendix IV (continued)

Friday, February 24, 1978

Time Activity Place

9:00 a.m.

10:00 a.m.

11:00 a.m.

12:00 p.m.

1-3:00 p.m.

Meet with Sr. M. Veronica, Admin. Bldg.
University Dean and Sr.
Miriam Francis, Dean of
College of Arts and Science

Meet with Dr. N.C. Francis, Admin. Bldg.
University President

Meet with Dr. J. W. Chem. Bldg.
Carmichael

Lunch

Written Report Biology Learning
Center



Appendix TV (Continued)

DEPARTMENT OF 2 IOLOGY

NORTH CAROLINA CENTRAL UNIVEFS,':-Y
DURHAM, NORTH CAROLINA 27707

Sr. Grace Y:ery Flickinger, S.B.S.
Assistant Professor
Department of Biology
Xavier University of Louisiana
New Orleans, Louisiana 70125

Dear Sister Grace Mary:

March 22, 1978

My determination to do a thorough review of the revisions
proposed for your introductory biology course accounts for the
delay in my response. I have now read the report and after doing
so I am convinced that there are few Suggestions that I could
make that would strengthen your proposal for this course in any
substantial way. You and Mrs. Hunter obviously spent many long
hours planning and I am sure that the conclusions I have reviewed
are the results of your classroom experiences with the General
Biology course. I must say that your experiences oviously par-
allel my own for I agree in toto with your plans. As a matter
of fact, the Biology Department here at North Carolina Central
is now using the two semester General Biology approach and finc-_-
Ing it to be a much improved way of handling the introductory
course as opposed to ' e one sensster sequence. For sure, this
system allows for a more in-depth approach and I feel the benefits
will 'be obvious and will manifest themselves through student
performance in upper level courses.

The topics to be covered are sound for an introductory level
course. The organismal'approach to be employed is logical and
should make it easier for teachers to move more directly from one
living system to another. Your approach will certainly launch a
balance attack on both plant and anin'al systems and I am cer-
tainly in favor of this, particularly, since plant systems are
usually cc,vered in only a cursory manner in most general biology
courses or in borne cases completely omitted. : am pleased to
say that it appears now that large numbers of biology departments
are now aware of this deficiency and, as you are doing, are taking
steps to solve this problem.



Appendix IV (continued)
-2-

I noted that no time table was given for the concepts you
plan to cover. This is a matter to which you may want to give
quite a bit of attention. As I have indicated, the concepts
are sound but failure could result by allowing one area of bio-
logy (or discipline) to receive more than its fair share of
attention at the expense of the other areas. I am sure this is
a common observation but one which all of us. involved in general
biology courses all too often overlook.

Again, I feel that yo" and Mrs. Hunter are definitely on the-
right track by initiating a two semester in-depth approach to
the teaching of introductory biology and the concept proposed I
am sure will lay a foundation for a better understanding of liv-
ing systems. If I can be of further assistance to you as for
as outling more specific behavioral objectives, please feel free
to call me at any time.

Thanks again for allowing me the opportunity of looking at
Xavier's Science Program "close-up" and I do want you to know
that I am thoroughly encouraged by all I saw.

Yours sincerely,

c14.-

John Ruffin, Ph.D.



Appendix V--Schedule for Dr. John Ruffin & Report of Trip as Consultant to

Biology Department

Schedule for Visit

by

John Ruffin, Ph.D.

Associa.,_i Professor of Biology North Carolina Central University

to

Evaluate Biology Component of CAUSE

Thursday, March 15, 1979

9:00 10:00 Sr. G.M. Flickinger and Room 320 Admin. 31dg.
Mrs. J. Hur'7er

10:00 12:00 Biology Tutors APLC

- 11:50 Seminar 222 - Admin. Bldg.

12:00 Lunch

1:30 - Dr.CarmichaE' MSL

2:C Dr.Ruby 305A - Admin. Bldg.

2:30 Free tire to R w Materials

Friday, H':- -, 1979

9:00 :J:00 to APLC

10:00 - !,;inter and 320 Admi-i. Bldg.

F'r:ckinc

11:00 12:00 Free time

12:00 - 1:00 _uncheon Meeting - Members of Freshman Studies
Committee of Biology Department

1:30 - 2:00 Wrap up 320 rin. Bldg.

2:CO - 4:00 Free time to write retort



APpendi x -.on ti nued

0EPAIRT/41%,...1'

NORTH CAROLINA CENTRAL UNIVERSITYDURHAM, NORTH CAROLINA 27707

3r Grace Mary Flickinger, S.B.S.
--;hJirman

12...artment of Biology
:Caviar University of Louisiana
NeW Orleans, 1,o'xisiana 70125

Ds:-: Dr. Flickinger:

March 27, 1979

My si:,,ere thanks to you and Mrs. Jacqueline Hunter for
the hosplity shown me during my recent visit to Xavier.
ParVcig with the two of you in an evaluation of the
7:10167 c::.mponent of your Cause Program was indeed a pleasure.

always a pleasure for me when I am called upon to
evals,_ or critique a curriculum or program that is as well
orcnrated as yours. Xavier is indeed fortunate to havetrr :rind of visible leadership shown by yc.:, Mrs. Hunter and

michael.

I feel that the objectives of your program are presently
being realized. This was evident to me in conversations that
I had with many of your students while there. My visit to the.
AILC was most impressive. The APLC appears to be well equipped
with audio visual materials which should assist the students in
the Biology Block tremendously in understandinz J Laterial
presented in class. The caliber of your tutors and the attention
and supervision given them by the participating faculty to insure
that they Impart the very best to students is,most complementary.

My visit wIth Dr. Carmichael was simply stimuiating
rewarding. The energy and time that he devotes to the tc :al
program will insure its continued success.

The manner in which the -iology faculty works to Insure
continuity in Biology 124 Block is most advantageous, There was
no doubt In my mind that they are receiving not only uniform but
quality theoretical and practical experience from this course,

NORTH CAROLINA CCNTAAL ,),41VEr,C1r, I; A CONI,..1-11".-NT tS4,1-1-rktTICIN OF TI.-4C
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My only suggestion would be the incorporation of more native

materials in the laboratory aspect of the course. It is my

belief that by so doing you may provide a better handle on

the fourth course objective listed in the course syllabus.

This can be achieved very easily, as we discussed it during

my visit. Again, as I Indicated to you, please feel free to

call on me for any suggestions in carrying out this phase of

your program.

My opinion on Biology 124 is that this program is well

orchestrated and participating faculty members are well in'

tune with each other. You are doing a fantastic job at Xavier

In training students in basic principles of Biology and the

results, I am sure, will be obvious in years to come.

Sincerely,

John Ruffin, Ph.D.
Professor of Biology



Appendix VI--Schedule of Visit
of his report as

by Dr. T. L. Brown and copy
consultant to Chemistry Department

Xavier University of Louisiana .

NEW ORLEANS. LOUISIANA 70125. TELEPHONE

Schedule for Dr. T. L. Brown, Consultant for

the Chemistry Department under XU's CAUSE Grant

Monday, March 6

9:00- 9:15 Meet Ryan, Robinson, Carmichael

9:15- 9:45 Meet remainder of Chemistry Faculty

9:45-12:00 Review General Chemistry Materials

Lunch

Re:iew General Chemistry Materials

Dinner with Ryan, Carmichael, & others

12:00- 2:00

2:00- 5:00

7:00- 9:30

Tuesday, March 7

Chemistry Building

Chemistry Building

Despinasse Room

Despinasse Room

9:00- 9:30 Meet with Deans Dea'n's Office

9:30-10:30 Visit General Chemistry Drill MSL

10:30-12:00 Complete Review of Nate.cials MSL

12:00- 7:00 Lunch

1:00- 5:CO 'ritten Report Media Center

:r. =,rswn is Professor of inorganic Chemstry at the University of Illinois at
..±tana-Char7Jaigh. He is the autror of the tEi.t000k currently being used in
Seneral Chestry.



Appendix VI (continued)

Evaluation of General Chemistry Course

at Xavier University of Louisiana

During a two-day visit in March, 1978, I was able to

observe the operation of the general, chemistry program at

Xavier University. The following are offered by way of

summaries of obsL- vations, judgments regarding effectiveness,

and so forth, and suggestions for change where these seem

appropriate.

1. Extent of Coverage

The amount of material treated in the full year-long pro-

gram is adequate. The balance between Chem 101 and.Chem 102,

the first- and second-semester courses, respectively, seams a

little light on the Chem 101 side. However, this is no doubt

due in part to the need for a unit .on the use of a calculator,

and the need for some math review at the beginning of the course.

The coverage in the second semester is adequate. Tha ab-

sence of a module dealing explicitly with organic or biochemistry

is understandable in light of the fact that most of the students

are scheduled to take organic chemistry as a later course. Over-

all, the vear-long sequence seems a bit light on descriptive

chemistry. I would suggest that the optional module X include

only chapters dealing with descriptive materials. This would

mean deleting 93, on Molecular Orbitals.

As a general comment, I would say that the total content is

comparable to that in the general chemistry course offered in

other colleges and universities. For example, the sequence and

scheduling of chapters is not far different from that at Tulane

University, where the same textbook is employad in the general

chemistry course.

2. Learning Strategies

I was not able to observe a lecture. The structure and

scheduling of the lectures seems appropriate in relation to

other course elements.



Appendix VI (continued)

Evaluation of General Chemistry Course
at Xavier University of Louisiana Page 2

The drill section I observed seemed to go quite well. I

saw extensive discussion between students, and between students

and Learning Assistants (LA) or senior faculty. The transfer

of error-free information from learning assistants to students

is controlled to an extent by providing the LA's with a com-

pleted workbook. Still, some range of judgment is required to

properly grade tests. Without question the LA's can benefit

from the responsibility. In general, the strategy of employing

students to help teach students seems quite effective.

The Handbook is well-written. It contains a thorough,

clear description of the course structure, grading system,

and rules of course operation. Each module is represented by

a detailed list of learning goals keyed to the text. The

sample problems are keyed to the learning goals. This is an

effective means for ensuring that students can evaluate their

own ability to attain a particular learning goal. It would

be desirable in addition to carry the student one stage beyond

this, by exposure to problem material which is not specifically

identified in relation to a particular learning goal, or in

which more than one learning goal is embodied in a particular

problem. However, it must be recognized that only a fraction

of the students would be able to handle this higher level of

material;, it needs to be provided as enrichment rather than

essential course content.

The tape programs seem to be mode-rately popular. It is

difficult to assess their effectivenes. They probably are

of help to students with reading t'

present course structure, the audio-tutorial materials simply

reiterate the standard course materials. That is; no new

materials are introduced in this mode. Efforts :10 help stu-

dents overcome reading disabilities should help obviate the

need for the tapes.



Appendix VI (continued)

Evaluation of General Chemistry Course
at Xavier University of Louisiana Page 3

3. Faculty, Teaching Personnel

The faculty are able and enthusiaEtic. The considerable

success of the program is clearly due to the extensive in-

vestment in time made by the faculty, particularly Dr. J. W.

Carmichael.

Use of the more advanced undergraduates as resource persons

seems to be a successful strategy. However, the competition

for the Learning Assistants' time between their own course

work and their teaching schedules does apparently create problems

at times.

4. Facilities

The physical facilities available for the program are quite

inadequate. The Modular Learning Center is presently in very

small quarters in an old "temporary" building. However, the

persons involved in the program have worked very successfully

within the scope of the available facilities, and are operating

a very successful program.

5. Lab Facilities and Course Wor-:

The lab facilities for general chemistry locatec': in the

pharmacy building are quite satisfactory for lab work, aside

from a shortage of hoods. I was unable to evaluate the lab

program itself, but there is clearly a strong faculty commit-

ment to developmental work in this area.

6. Student Atti,:des

Discussions with several students currently enrolled in

both Chem 101 and Chem 102 have given me a reasonably good

basis on which to a, sess student attitudes. I was quite im-

pressed with the high student r.:crale and generally very positive

attitude toward the chemistry course. The students feel that

they can learn chemistry, tha- deficcies in their backgrounds

can be overcomo. Many 'of em seem willing to work hard to do
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Evaluation of General Chemistry Course
at Xavier University of Louisiana Page 4

well in the chem courses. These attitudes are engendered in

large part by the evident enthusiasm and dedication of the

faculty, and extensive faculty-student contact.

7. General Recommendations

The program as it now operates is clearly quite successful

in producing a larger number of students better prepared to go

on past general chemistry with their science education. Aside

from the particular strategies employed, the success of the

program suggests that extensive faculty-student contact in a

learning environment which the student perceives as responsive

and sympathetic can produce important improvements in learning

rate. However, it requires an extensive commitment of time

and energy on the part of able teachers.

It seems clear that keeping up wit: the schedule is a

major factor in achieving success in the course. A student

may fail to keep up simply because of an incapacity to meet

the demands of all his/her courses. On the other hand, a

student might fall behind because of poor time management,

or with the mistaken supposition that catching up will not

be difficult. It would be useful, think, to lock for

additional, more formal ways to encourage and rotiate stu-

dents that sho" signs of falling behind. Perhaps ,me kind

of "buddy" system, involving temporary assignment of an LA

tc a specific student, would help.



Appendix VII--Schedule of Visit
Whimbey as

& Copy of report of Dr. Arthur
consultant to Chemistry Department

Xavier University of Louisiana
NE 7 ORLEANS, LOUISIANA 70 25 TELEPHONE 504/486-7411

Schedule for Dr. Arthur Whimbey, COnSUltani: for

the Chemistry Department under XU's CAUSE Grant

Tuesday, :larch 13, 1979

1:00 2:00 p.m. Dr. Ryan & Dr. Carmichael

2:00 - 5:00 p.m. Visit General Chemistry Drill
with Sr. Joanne Bauer

Wednesday, March 14

11:00 12:00 p.m.

Thurn,Jay, March 20

1:00 - 5:00 p.m.

Report Due: May 15, 1979

CAUSE :ommittee & .Chemistry
Faculty

Follvxdp discussions with
Dr. Ryan, Dr. Carmichael,
& other faculty teaching
General Chemistry

Chemistry Building

Chemistry Buildinc

Chemistry Building

Chemistry Building

Dr. Whimbey is the author cf Intelligence Can be Taught published by Innovative
Sciences, :Dtanford, Conneicutt, as well as anumper of pertinent articles. He

was chosen as a consultant for CAUSE because of the attached article describing
ways of mcdifyir,g PSI courses to make them more accessible to developmental
'students. The article was published in The Journal of Developmental and R?medial
Education, Volume 2, Number 2.



77alua-:;cn Cf Chemistry 101-1C9 At Xavier Univers1',:: :n

ArShur ey ring 1979

Persons responsible for designing anf: conducting the course.
Carm'chael, Dept. o' Chemistry, Xavier Univ.

Xary Arne Ryan, Dept. of Chemistry, Xavier Univ.

em;, r 101-102 at Xavier Un_;ersity is conductef in a modified

The modifications have been intrcuced to meet the needs

7:7 :he educationally d...sad,,antaged students who form a significa percent

of e -.,opulation (primarily minority) served by Xavier.

Through several years of teaching and educational research, Car-

mLonael and Ryan hav- identified both the strengths of PSI for educa-

:Lonally dLsadvantaged students, but also special problems of such

s:uents which for modifications of standard PST. These obser-

vat.ons have recently been confirmed by other educatoTs in various

academic_ discip...ines (Cross, 1976; Whimbey. Ecylan & Burke, 1979).

he spec___ problems include: 1. The procrastination problem; 2.

reading and independent learnir_7; 3. Iviath deficiencies;

:( of laboratory experience: 5. Lack of problem-solving skills

f7rmal reaE,oning.

Che:istrv: The Central Science, Brown and L_may.

7:0nral Chemistry Handbook, Carmichael and Ryan

r-anic Chemistry Molecular Models

.:_:Iio Tapes to supplement the text and lectures, and to prepare
s:udents for tale laboratory activities. Some producori. by r .facccr
Carmichael, others purchased.

Calcul-tors with logs, sines and scientific notation available for
otuden-r:s to use.



Appendix

Sza:Idara chemistry laboratory ecuipment.

Compute-??

-ou-se Et -'ct--e

Two 1-hour lectures per week.

2. One 3-hp'.._ - cognitive therapy-oriented drill per week

) . One 3-hour Piagetian-oriented laboratory per wee::.

One =ull-time .3eneral Chemistry Tutorial Director providing
individual assistance as needed.

2

Course Format

The "Handbook" by Carmichael and Ryan, composed of lecture/text

modules and laboratory modules, plays a central role in the course.

Lecture/text modules contain clearly written objectives, assignments

in the textbook; sample problems and other learning activities. In

interviews, students reported they did take the time to read the

objectives They said the objectives and sample problem showed them

ex=,(tly what they would learn in each module.

The laboratory modules, which alternate with the lecture/text ,:cdulesi)

must be completed by students before they begin the corresponding

lab expe,-iments. These modules prepare students to conduct the

expe,-iments effectively and with understanding.

When asked about the textbook by Brown and Lemay stl:dents reported

that by and large they found it satisfactory. Many said they

did at times need additional explanations and then tt_ned to the audio

tapes produced by professor Carmichael were aw'.1able at Xavier's

Alternate P,-.ths Learning Cente7. All students expressed strong

satisfaction with'the tapes.

Although scheduled lectures are not a part of sta lard PSI, lectures

have been retained in this course to offer Students an additional

source for learning as well as a guiding-and pacing device; and while

attendence is not required, records show 50% attendence at lectures.



Append V:: (continued) 3

The laboratory experiments have been designed in a Piaget5an frame-

work of providing concrete experiences for the abstract _oncePts dis-

cussed . the text and lecture. For this reason the laboratory modules

are intorsPersed with the lecture/text modules in the Handbook, insuring
--

that appropriate concrete experiences always precede the formal intro-

duction of new concepts.

The :i-hour weekly drill sessi::ns are used for administering

quizzes and for cognitive therapy-oriented tutoring to teach both

chemistry content and thinking skills.

Whereas the total registration for Chemistry 101-1:2 is generally

130-200 students per semester, drill sessions are limited to only 25

students and staffed with an instructor and one or two advanced

students called "learning assistants." Students are encouraged to

prepare for quizzes before coming to the drills and are allowed only

20 minutes for review and tutoring before starting a quiz. When the

quiz is completed, the student takes it to an instructor or learning

assistant 4'or scoring. As is standard in PS:, the student has an

opportunity to en7a7e additional study anc2 then take another

form :47 the quiz if his wore is unsatisfactory. Because there are

at most 25 in the sessions with an instructor and 1-2 learning

assistants, an appreciable amount of time and personal attention can

be given to st_...ents with learning difficulties.

Learning assistants have been trained to engage in "coznitive

therapy" tutoring rather than "show-and-tell" tutoring. They dc not

just give answers or demonstrate the way a problem can be solved.

They help students f_hd answers for themselves. This may mean guiding



,.-_,nu-44,.-,, ;cont-',r,,,,,ed)

a stud-nt in carefully readins a section o the

involes asking a Prcb'n e. cuest'n which suggests the way a rev
solve," or :each._ from knoledge available to

's^, students are frequently asked to explain all

their steps in reaching an enswer, esPec;allv if the ansYer is 7:rong.

Jut whenevor the tutor susPects that a student s understaridins of a

topic is insecure. dem:nstrating how a particull.r type of crcm
is solve> the tutor may inqtruct the stYdent and pr-,v:^e explanations,

bu-; he allows the student to actually carry out the activities and

tutor seldom carries out all the activities, leaving

the student to just watch. After helping a student solve a problem,

the tucor asks the student to solve one or more additional problems

and to explain his steps as he procedes. Throughou- tutoring the

tutor constantly watches for instances where a student arrives at an

nswer without sufir.'ent concern for accuracy, reasons or necessary

cognitive steps. The tutors understand that their goal is to teach

chemistrY, but also to eliminate the students need for tutoring.

A special grading system is used in the course which discourages

procrastination, yet accomodates students who require more -hen a

semester to complete the course. If a student has not co::.pleted all

the Lnts by the end of the semester but has made reasonable

progress, h: may receive e grade- of 20 (deferred credit) which allows

him to continue with the remainin modules the next semester, However

to discourag.: pror;rest;nat'on, student are told they must attend 7550

th'e lets and ills to be eligible t=r a 27- Also, each studeht's

progreqs it po,:ted promptly in the main office, and students who fall

behind are sent reminders in the man.

70 alleviate the mat:: difficulties eucationally (isadvantaged

students may experience on chems review modules on algebra,



5

-
4 - equations ano. a 7-e

just orior tc tctcs :-ecuir;ng this math. Also,

s. ns or of.deci to 7-educe computational labor and

Evaluation 710

9C correct to pass eaoh modu7e

higher c:- ion usually employed in PST, even with

educa advantaged stuc:Hr,:s, (The v.:ality and thcrouEhness

of the can be seen ,s I the .4andboo.-.) The

ts cr;ter'on is at:ainsd speaks to th effectiveness

of the Handtr_,o',(T, audio tapes, Piaet;an 'labs and drills in teaching

the conces and p of ohemtry .

educa'icnally d;sadvantaged f: eshrr and sopmcres have no

L:ea 1:ow many hours good spend studying and reviewing for

exnaton= Msfv have ne-rer kr,7-rn the experience of being

:.;rePared for a exam. Fe.oL-7,ni:Ing that, the course allows

stu,--nt= ettemot= in nre,.7)=r;r0-

;ncrees..,:s the course's major

nee,' e

-crc'es'ona' rin. -w;:h increase in the course? cost

"" and 1ang the final.

roduct--ount

- -ry14 c ry as part of the;.r

It also

seem= to be tart fewarSing e.oatenj.c exp-ce students find in

course, as 7iced by the inclase in the numO: of students who

change their. major to uhemistr- after 4:,-_king t lhe course as s no

the number canging when t:ie course was taught in

t:- aitional nanner. Furthermore, 83% of the students felt they

1e7.--et more (and work -1..,der) in the present course then they would

'7 a -:-aditiona] ccrse. Inded, scores on the ACS Cooperative



A;Doenx (continued)

For eera1 Chen'stry have j-.:mr,d per-.le 7.-'onts

since the chanE.eover to modified PSI.

A number of departments at Xavier U.niversity m.r.g in

direction of cognf.tive process instruction, greater emphasis on

nurturing analytical reasoning. Chemistry is one of she leaders in

'his move', and studies at other universities (Pelg AC'-P"-, 1977:

Sale:. 1979) suggest th-t sti..cent performance in Chemistry 101-102

mLi 'mp,--ove still further as othe fr9shmen and ...,cph')re courses

i-lccrporase Piag,tian 2nd cognitive therary -.ethods ts teach analytical

r,ascnir, and lea2nLng skills.
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ie of Visit and Report from Or. Solomon Garfunkel , Consul tant

to Mathematics Department..

:A: 8 - 9. 1978

SCHEDULE FOR DR. SOLO:.:ON GARFUNKEL,

CONSULTANT FOR THE MATHEMATICS PORTION

OF XAVIER'S NSF - CAUSE GRANT PROJECT

May S. 1278 MONDAY

9:00 - 9:30 Pick up at Bourbon-Orleans and ride to Xavier

2:30 11:00 Meet with Mr. Jones and Mathematics Facul-y
Individuals

11:00 19:00 View of Campus

12:00 1:30 Lunch

1:30 - 2:00 Meet with Sr. Miriam Francis

9:00 2:30 Meet with Sr. Rosemarie

2:30 - 3:00 Mee- -ith Dr'. Carmichael

May 9, 1978 TUESDAY

9:00 - 9:30 same as Monday

9:30 - 10.30 Mathematics Group Faculty Meeting

10:30 12.00 Mr. Jones and Dr. Iribeck

02:00 - 1:30 Lunch

1:30 5:00 Free time fol. Dr. Garfunkel to write sketcll
of report

Dr. Solomon Garfunkel
Department of Mathematics
University of Connecticut
Storrs, CT 63263



Appendix VIII (continued)

with the faculty and staff

. =v= -r r::Lty st!idyin6 their ":re_ic mathematics offerin;:, : was

able to sTeak with th.e mathematics .:?.,:art:r,ent

ae, with members of the com-uter

and7InLstration. Mile my sT-ec_fic evaluate

..one on nathematics 1C7)(rre-calculus), feel that tis can

test to ,one in the context of the other basic courses.

:-ath

feel that a yeoman, s job has be >r done in the precaration

of the materials for this course. The study guides are clearly written

as well as the samrle test material. --re has been given to provide a

large "',u".-cer of contact hours for students to receive help from faculty

test4nE center rersonnel. The materials have been rrepared with an

eye toward self-cacinF:, although they are cresently taught in a lecture

for-rat.

onl; criticism. is/that the coverage may. be too extensive in a

three credit course for the riesf.gned audience. most nat.:-L1 solution

and one : stroiazly recommend L7 to make this a four credit course. it is

my -nd,,rstandin,7 that as an administrative matter this may take song 'title

to effect.

wor-

would therefore lIke to make the following interim suggestions:

Create two tracks in :v'ath 10'7), ore for those goin into 1^3 and o ne for

tncse not continuing.

2. or those students in the 103 track ad to the :athiC/:) syllabus the



Appendix VII: (continued)

materials from modules : and :1 of lath 1n(srecificall- module I cb:ectives

1 tn, 11 and m-v4-10 II olect'ves L ttru 9.

M:rtan tne creseTt nodule :7: _,), ocjeotives

4. :n u:odule V, teach synthetic division for real factors - ob::ective s

1 and 2. The rest of the material in this ::ode:_ dropped or simrly

summarized.

5. It is essential that the trigonometry in mofule .I_ VIII be

inclufied. If necessary this material sho'__d be introduoed earlier

'nsure that it is not left -ff at the end of the course.

Yath

:'at.. 1C.4 rresently taught as a standh rf.. first semester calculus

course. However, this course is in fact a terminal one f:r a1.rroliirr ately

120 out of 150 students. I strongly suggest that flag course be broadened

to include tte calculus -f ex:Donential logarithmic, and trigonometric

functions. This can be done by taking a less rigorous acoroacn to

limits, cont.--uity, Some excellent texts al_ .a.dy exist which take

Trecisely this al:-=roach.. 'fath 207 could easuly pick u r the added rigor

for those students going on t..e cal _eouence,

: have indicated, : feel that the ion)gram is ;roceeding quite

There are howev.er a few c-mmnts anci suggestion_ which 1 feel wi_i heir the

overall growth 7rogram.



Appendix VIII ,(dont5,nued)

In courses wt;eh have been carefully ereeared by objectives, it wceld

:e helpful if final exams were standarized relative to these objectives.

rüle I dc not recommend ccmmon finals, I do feel that cuestons reared

to come= objeeeives woeld be helpful to both students and faculty and

in 3.Od ,n the evaluation of new cceese materials.

2. Af',ese new modular mae->-ials have been develored, it would be useful

to et-ein stedent line reviews. Yaculty reer reviews often miss problems

with maeerials which students are better able -,c) poirt out.

I feel that :he weakest roint cf the present program is its relation

to the mathematics laborator.y. Lab materials are not at present geared

to cours: material. Thile I agree with the staff that the written

materials have riarity, T feel that the math lab potenial should be

realized. The lab spaco and personnel se ens auite eduate; what is

needed are exeeriments which relate to the subject mateer being taught,

-a.th labs have become extremely roeue.,..r throughout the country and there

s a wealth of material on which to draw.

Again, let me state that the progress that I have observed is excellent.

I was eseecially :leased by the sririt of coceerat-eon that exist e not

only in the mathematics detartment but throughout '.me university,

as essential element in the success ef ental 7rcEr-t, I fully

extect tnic rro,zrarn to achieve its goals.



Appendix : X- -Sche..Jul e of Visit

Cogh 1 I n ,- Cons ul :ant

and Report from Dr. Raymond
to Mathematics Department

Xavier University of Louisana
NEW ORLEANS. LOUIS:,V;.:, 70:25, 771 FPHONE-504/486-7411

Schedule for Consultation

with

Dr. Ra-mend Coughlin
Department of Mathematics
Temple University

Thursday.

Philadelphia,

APril :9, 1979

Pennsylvania

Mercedes Hall

President's Office

9:00

9:30

Mr. L. W. Jones

Dr. Norman C. Francis
with Physics consultant
Dr. jack Lochhead

10:00 Mr. Jones Mercedes Hall
Dr. Esther Fontova
Mr. William Bany

11:00 Mr. Winston Brown APLC

12:00 LUNCH

1:00 Joint staff meting Faculty Meeting goon
Mathe=tics a Physics
and Cause committee

Mr. Jones and other Mercedes Hall
Mathematics faculty

iday :;p .ii 20, 1979

9:00 Mr. Jones

Sr. Miriam Francis Qui
Sr. M. Veronica Drawe

1:00

3 :U0

,1:1!,:hema-,:.s Faculty

LUNCH

Cnsuluant's h000rt

.1.PLC Dedicatio:,

Dean's Office

Mercedes Hall

odes

APLC



n.opendix IX (continued)

Consultant Report

Evaluation of the Mathematics

Component of the CAUSE Project

at

Xavier University

of Louisiana

',_pared by: Raymond Coughlin

:epartment of Mathematics

Temple Univarsity

Philadelph.la, Pa.



Appendix IX (continued)

During the two day visit to Xavier University of Louisiana on April 19th

and 20th I interacted with the faculty of the departments of Mathematics, Biology,

Physics and Chemistry. I was asked to concern myself mainly with the calculus_

sequence offered by the Mathematics Department. In addition, any comments or

suggestions that I could make about other aspects of the Mathematics program.

especially the pre-calculus segment, would be welcome.

Before I get into the meat o' this report, I find it necessary to comment

on the faculty at Xavier University.' I was greeted by Bill Jones on Thursday

morning and my first meeting was with 0.% Norman C. Francis, President of

Xavier University. Soon after I met with other members of the Mathematics

faculty and then a round table discussion with most of the faculty from the

four departments. I four::: a oenuinel,, warm and friendly atmosphere. I found

a resourceful, dedicated and mission-oriented group of teachers. The faculty works

well together, they define goals, implement strategies, and use a highly developed

sense of cohesiveness to insure their students get an outstanding education.

was very impressed with the President and his faculty.

Many of the recommendations that I will make will require a great dk:al of

ef4or- to implment. T. feel confident that the faculty can do an outstanding

job because they have already demonstrated their dedication to teaching and

preseverence. I urge the administration of Xavier University to support their

faculty in these endeavors with inducements such as released time. The 'gin, range

benefits will be bountiful.

The Mathematics Department has decided to implement a novel approach to the

i,ehing of calculus. Of approximately 125 sti.zdents taking the first semester,

only about 25 are physical science majors who are required to take the second

and third semesters. The remaining 100 students are required to take only the
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one semester course. Xavier has decided to use a survey of calculus text

designed for a one-semester course, in the'first semester. They will then use a

classical calculus text, designed for a three-semester course, in the remaining

No semesters.

I feel this approach is not only pedagogically sound,but, because of Xavier's

clientele, it offers the bulk of their students a great advantage over the traditional

two tract system where the students would be separated at the outset. Let me refer

to those taking a one semester course as the ncr-science majors, even though I

recognize that some of them major in the natural sciences. These students gain

b; taking a one semester course if the text used is a classical one. On

the ether hart, the survey of calculus texts are specifically designed to meet

their needs. Thus the non-science majors benefit from this approach. The only

possible disadvantage, then, would be for the science majors in the first semester

in which, it may be argued, they get a less rigorous treatment of calculus. While

this may ring somewhat true, it is far outweighed by the fact that the science major

will get an overall view of calculus in the first semester. There is plenty of time

the next two semesters to initiate the student to the more rigorous aspects of

the subject. I strongly feel that the survey of calculus in the first semester

will help even the prospective mathematics major understand what calculus is all

about.what types of problems it solves and where it fits in the total fabric of

science. Rather than covering just the derivative in depth in the first semester,

Xavier's students will encounter both the derivative and the integral as well as

some of their applications. In the next two semesters when these topics are

revisited, with their meaning and usefulness firmly intrnnched, there is time

enough to train the students' minds in the rigorous methodology of mathematics.

Another side of the iss. cer:ers on the type of student that Xavier educates.

Often the student comes to the c'culus course less prepared than his counterpart

at some other universities. This is in part due to Xavier's lauditory mission of
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inst; ucting and training many inner-city young people. I feel that the survey

of calculus course in the first semester of the calculus sequence will be a

beneficial buffer for these less prepared students.

The key issue of this report centers on the instructional techniques used

by the Mathematics Department in teaching calculus using this novel approach.

I would recommend that the faculty list their short term and long term goals of

the calculus sequence. By short term mean the goals that the students can

reasonably attain by the end of the sequence (both one semester and three semester

goals). This exercise has been virtually completed by the faculty their

writing of the calculus handbook. i saw a rough draft of this document. I wuld

suggest that some applications be added to the handbook as well as a more thorough

description of the types of final exams that might be administered.

The 1077 term goals are also important. i mean long term in the sense of

abilities retained after a number of years. I think these cliff* from short term

goals in that one would not expect a senior who took a one semester calculus course

in the freshman year to pass the final exam three years later. What abilities

do you want tie student to exhibit, say, three years after the course? Once these

long term goals are defined one graphically sees the difference between a survey

of calculus a classical calculus course. In short, the faculty must have

concrete answers for the question Why should a student take a one-semester survey

of calculus course?". The goals for the classical course are immediate, it is the

survey course goals which must be wor:.ed on.

One theme that one might center one's attention on in order to differentiate

between the two types of long ranee goals would be: the science major must master

the techniques of calculus and retain them for further course work but the non-

science major would be required to understand why, how and where others utilize

those techniques.
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Xavier's faculty is certainly well equipped to assemble a coot list of shcrt

and long range goals, but to shed further light on what I am suggesting, let me

present a brief, initial description.

Survey course (one semester) Classical three semesters)

short term
3

graph y = x -x, y =

y = e
2x

..

(,3 ,1/2
x -x, y = ,^ -x)

2

lone
p be able to read a journal

article using ist and 2nd
order differential equations

be able to read a text in a
math related field, such as
econometrics which utilizes
extremal techniques for
functions o`- several variables

solve 1st and 2nd order
differential equations

solve extremal problems for
furIctions of several variables.

By their very nature, the long term goals will vaguer in content, less

concrete in presentation. The purpose for going through this exercise is to acquaint

the instructors with the difference between the classical calculus course and the

survey course. Once that difference is established, teaching techniques and

strategies can be discussed and agreed upon. I think this is necessary because

this will be a new course or most of Xavier's professors. In order to coordinate

the many secons that will be taught, each instructor must have a clear idea of

the goals of the course. This will insure uniformity of pedagogical approaches.

Once the goals are established, the faculty is in a rood position to discuss

teaching strategies. For example, the following questions must have concrete

answers: How much class time be devoted to applications, proofs, homework

problems, and each section in the syllabus? How much outside reading will be

assigned and/or recommended? Will a term paper on one or more of applications

be assigned? Will the science majors be urged to do extra credit? Will exams be

00



2,sperdi

7,..iform? Will the students abili:y to read and compre'ilehd articles an:. books 4-

.ted tiscio nes ta monitored by diving them some articles in the beginning

the semester and getting their reactions compared to their ability at the end

semester?

can't emphasize too mu that tre faculty must have a common a:preach to

,acning of the survey course. :t is a different eo-se than the first semester

clFssical course anc it must be so taucht.

relatec broblem would be the choice of textbooks. A number of excellent

.ey course texts are available and the faculty have narrowed the choice to a

few good ones. t'''..eshirg the first semester the next two is a harder problem.

have cohsicereC a number of texts for the second and third semesters a ,

a number b.-7 them would oe adecuate Convinced that S-10kOWSK4: and Ridole are

s,:e- er with the not to Swokowski. If Sw'ckowski is used : succest the

S''CO7C semester .207;: 9,l0,.

re semester ;atn 203): Chapters

t. ocver.0 4r, tne second semester. Also the seconc semester

-eC07777c: :hat some further work on limits from Chapters 2 and .section

int:or:crated. This would provide the science ma,i,er with a coed

introduction to the more rigorous development of calculus. This syllatuS pro:ides

the ctueeht a more than adequate background for advanced work mathematics.

The pre-calo,lus _curses at Xavier appear to be of high quali : am

eseecia77 J impressed .,;;th the handbook. The material is sectioned modules

and learning goals are listed. A student passing cut of this course is adequately

orep.r.d for calculus. I d highly recommend that this same format be followed

when developing he handbook for cals:lus. It did appear that this is the case.

: would suggest tnat solutions ant hints to selected exercises te incluCed in the

handbook. Also, further readings cr selected applications would be a welcome



we additich. with and without solutions shoule be includeo.

.A'ternat,. Path\,,,,ay Learning Center to be a boon for the stuter:s,

nave recommendations for the Center. The use of the tapes and cessettEs

should be demonstrate: n :he regular classroom so the student is more dc-,f.::tle

with them when n the Center. This would nave the added tenefit of

the faculty y with them_ The CA: equipment on nand could be better utilized.

would require a great deal of time and effort from one or more faculty members,

but the reward would h. ttreat. There is a god deal of material available in :his

OnE of the most impressive Parts of my visit to Xavier was seeing the beautiful

rapport the faculty has with students. A visitor can't help noticing the

friendly greetings,the ,,bes and kidding as well as the serious ,nteractions

that constantly takes place. Given Xavier's mission, believe this warm a:hesphere

is an eutsta r'inc o,-°acogical aid. :'d suggest that the faculty pursue avenues

th,t't might foster this close relationship outside the classroom. For example, at

e University formed a problem solving group with faculty and students that

meets one a week.

nr. r-rk asr.
V ,-,,

We have a goad, easy, recreational time solving irterest;

find we solve many of the Mon y problems and the students get a

ck seeing eu group's name in print each month. I believe Xavier could start

the same type 7f group. You coLld meet once a week solving probi.Ems of your own

choosing; from the Mon: ,
the Math Teacher, Cr -from any number of good books.

Ot only Mathematics majors will 'cc interested, but Physics, Chemistry and Biology

people will get involved. You might even consider some friendly competition amen

departments. ,I myself would even eav to see Sill Jones and J.wt. square

off on a math contest! Sparks would fly:) We have even carried this idea to the

a_ .ca high schools. I'm sure with Xavier's dedication and resources, especially

the Alterna:. Pathway _ e: ;.g Center, such an endeavor w cu id be successful.



-7
Pnx :X (cantinuPd';

le4t Xaver with a very positive attitude toward the institutioh. From

the Pres-;Cent to the faculty I found Poundiess energy and commitment. I hope

Seer cf SOirle servce and have provided SC771e. help.



Report of Or. Pc.-ett, Consultant to Phys-f cs
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ea-1
7.`7 r"-> .77 7..% :7 " 7

Ar.

PAR7VENT C= CHEvIS7'Av AN,I; EHvS:CS

'77A NA. `.1.,51.SSI??!

2r. arol A .:incent

;ssociate Professor
,ics/Pre-Engineering Department,
er jr-iversity of Lousiana

Louisiana 70h7_5

2ear 2r. .incnt:

Thank you for the invitation to be a consultant for .. hysics Phase

of your .":Sr Cause project at Xavier Unive-sity. The visit to your campus

was both enjoyable and informative. : especially enjoyed Dr. Parrot's pre-

sentation, "The =Thysics of Musical Scales." : arc especially impressed with

:he pre-met procram at Xavier and feel that : have attained SC7e ideas that

w4.11 help to strengthen pre-med program at Mississippi Valley State

jniversit7.

can aporeciate the long hours that you have giver in the prep:ratich

of the ohysics phase of the `:Sr CAUSE project especially as relates to the

coarse objectives. :ronically, am in :he process of writing performan-ce

objectives for the :roductory physics course here at the Valley" and

'eel that using your list as a reference wil make my work somewhat less

tTh-e consuming.

The format for my evaluation is as fol."..os:

Tells you specif7cai v thng that : t, _o colect the data

.:Dr my eva...:at7on.

Persons consulted:

.isting by name and Positions of persons wnom ".nterviewed

formulation of my evaluation.

Evalua tion and suggestions:

separate evaluation of each part of the ics pase of the

S Project with suggestions wher_ appropriate.

"AN EQUAL 077nRTUNITY P-MPL rl -R



April .17

Ao-ont

vera- evaiJation:

7 o;era; evaatcn as reates to the suc:ess faire of the pr

gra:: based ion tre ritividua7 evauations of the separate parts.

P.eat 1=7": cveraTT C,-',US- Proposa.

roar the m:ateria =or tre phase T'rc-

Posa].

Visited two C.7".E in-session physics laboratories.

Visited four different in-session physics -Rctures arc remained for
the whole hour in two of them.

Attended Physics Departmental Meetinc.

5. Interviewed a71 faculty members and administrators invol'..ed -in the

physics phase of the NSF CAUSE project.

2
Persons consulter]:

Dr. Juiliette ioup
Associ7te Professor
Dept. of Physics /PRE -ENG.

2. Dr. Aucusgin C. Guitart
Professor
Dept. of Physics/Pre-Eng.

Mr. Ei71 Bivens
instructor
Dept. of Physics/Pre-End

Dr. Harold A. Vincent
Associate Professor
Dept. of Physics/Pre-Eng.

Sr.ti Veronica, S.E.S.
University Dean

6. Sr. Miriam Francis, S.B.S.
Dean of the College of
Arts and Sciences

Dr. j. Carmichael
rector of the Xavier

C,L,USE Project

Dr. Norman C. Francis

President



rl I Id,
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aluat.oh anc c.cest s:

'37 very please,: to forn cu tnat all tne acministrators tnat :

in.te iewed were cognizant relative to one specifics of toe CAUSE project.
Tnis trent was ecitomized in ny conversation with Dr. ,orman Francis, your
resident. : especia pressec" not only th his cc -era l knowledge

of tne CAUSE proiect tut with the specific knowledge of the general objec-
tives of the physics T.ase of the project. !'eeCiess to say no program can
be very successful without :he succor of the institutions administrators
and : can say 'tn reseriation ..no: you have the sucper of the admini-
strators at Xavier niversity.

, 7 -

It was both surprising and refreshing to see en institution the size
c' :Kavier University with three full-time and one part-time physicistson
the faculty. In talking with these faculty members, I found that each one
was aware of the specific objectives of and in total support of the phys:s
phase of the CAUSE proposal. In examine the credentials of your physics
faculty members, I found that you have 75'; Ph.D's. I was fortunate enough

to spend some time in an actual classroom setting with all of your physics
faculty members except one and acain I was impressed. It is the opinion-

of the evaluator teat your physics faculty is both willing and capable of
implementing the physics phase of your CAUSE project.

Course Content

it is clear to this evaluator that you have given special attention. t0
the fact that you are unlikely to cover all topics covered in the textbooK
within a two semester period. : Co feel that you have made good choices in
reordering the sequence of topics covered in your present textbook. i do

suggest that you formulate a flexible time frame to coincide with your topic
sequence.

Test Bank

found several typographic,..- errors on some of the teat and I made note

of these. : noticed two questions gnat : thor:ht might have been misleading

for students and : indicated that they should be reworded. Other than these

minor flaws I feel that the test bank is quite suitable as an instrument to
both test for your stated objectives and serve as a tool of self evaluation
for students. Unfortunately, i am in a dilemma relative to how an answer
sheet should be handled. In my conversation with you, we discussed several
Possibilities all of which had disadvantages. I think that this will have

to Pe a judgement call by you and hope for the best. . . good 1L:k.

Course ctives

EXCELLET



Protlm

The problems tra nave formu,atap

rerresentv fltropuPt:r,

the correct choice in w-rih yor preofe
solutions in tetail. This o= course aps.
still have a ._:sefuT se: o= sam.ole ohoPTems

LAH.orato,,.

The eperiments that Pa-:e a-e

teht. Tn my conversation
were somewhat inconsistent. You informed me :ha: :he

resulted from each physics faculty member being .r,.sconse
of some of the experiments. You also showed me :he Peher,--:

:ion sheet that should alleviate any confusion on :he oa'r
do feel that this instruction sheet is more than adequate a : fe.'

made the right choice in lettinc each facult meper
lation of the laboratory activities. : do however s hpes

experiments that were not named and rework the f. .a

Overall evaluation

It is obvios that you have stint man e _re:a:az'

materials and activities for the ph-sics phase of 1.
you are as successful in the implementation of the -pn.ocram as

in the preparation of the program the nors tha: ou ha':e spent

been in vain. To successfully implement your program,

tinued support of both your admiiiistratich and faculty c aze:

above they are certainly knowledgeable of our program a.,:cear

full suoport of your efforts.

Sincere::,

Charl,as 72ickett,

Chairmn
Oepartmert of Them

r-;P/frb



Appendix XISchedule of Visit
Consultant for

a.m.

3:30 a.m.

a.m.

and Report by Dr. Jack Lochhead,
Physics Department

Xavier University of Louisiana
NEWORLEANS. LOUISIANA 70!..5 TELEPHONE 504' fah :41:

College of Arts and Sciences

CONSULTANT SCHEDULE
for

DR. JACK LOCHHEAD

THURSDAY, APRIL 19, 1979

A. Vincent

Dr. N. C. Francis

Sr. M. Veronica Drawe and
Sr. Miriam Francis Quinn

Rm. 220 A

President's Office

Dean's Office

,,. a.m. Physics Seminar Rm. 217

2:00 -.7.

Lunc'n

KENAN and CAUSE Rm. 201 of Pharmacy

Committees and Math Building

Consultant

Dr. JW Carmichael MSL

'hy./Pre-Eng. Department Rm. 227



Appendix XI (continued)

Xavier University of Louisiana
NEW ORLEANS LOUISIANA 70 i 25, TELERHONE 504, 406.74 11

College of Arts and Sciences

CONSULTANT SCHEDULE
for

DR JACK LOCHHEAD

FRIDAY, APRIL 20, 1979

8:30 a.m. Physics-CAUSE Materials Rm. 220 A

Evaluation

10:30 a.m. Physics-APLC Component:
facilities and materials

APLC

11:30 a.m. Lunch

1:00 D.M. Consultant's Report Rm. 217

3:0C .n. APLC Dedication



Consultants Report on the Physics Proqram in the Xavier University CAUSE rant.

Appendix XI (continued)
by Jack Lochhead

1, 1979

Cn April 19 and 20 1 visited Xavier University and met with three

members of the Physics Department as well as most of the CAUSE staff.

Professor Harold Vincent is responsible for the Physics component of the

CAUSE project; this report focuses on the work that he has done. !v obser-

vations are based on discussion. ith Professor Vincent and on the workbook

he has written to accompany Physics 201-202; scheduling problems prevented

"1--m visiting 202 classes. I did, however, attend an undergraduate

seminar. was impressed with the serious attitudes of the students and

with the rapport they had with the Physics faculty.

Al! com:,..-.ents of the 7AUSE project have carefully veviewed the syllabus

the core courses wiLh the goal cf maximizing the interelatedness of these

courses and the -.amber cf non-essential topics. The 201-202 workhcok

reflects this ,mphasis on basics essential to later course work. :;on,-thless

there are --otably a few annecessary items in the course and 1 would recommend

continue'. pring so that more time is available for the toughest topics.

Two areas where it may be possible to reduce the coverage are the Mechanical

Properties of Matter and rotational motion. I an skeptical of the ability

of most first year students to absorb much in those areas- carerull coordination

with the r hmistry course may
;km

iallow for additional prng in Kinetic Theory

and Thermodynamics.

The course exams include both short answer 77.-_Itinie choice questions

and longer questions requiring complex calc-7at'onq. 7 was 7articularly

passe by the aality of the short gualitative questions. ny of these

r-air- a sophistir-ntd andrstandin of physics and stress areas whs- students

equantl: seri.o:us encoura7-e the continuinR emphasis on

such nestions becaus e help both faculty and students rer'o,,nie how 71:C:1

physics is really Ce:_nc7. lear7:ed contrast to the rote learnin of files.



Lochhead-page 2

Appendix XI (continued)

questions of this type-should also be included among the sample problems

which currently contain only calculation1 problems.

The 201-202 laboratories are good traditional exercises. They have a

distinct advantage over many more modern laboratories in that they use simple

equipment which the students can readily understand. One laboratory- the

simple pendulum- uses the learning cycle format emphasized in Xavier's SOAR

Program. I would like to see more of the laboratories redesigned to fit this

format. However, the change should be done gradually; it usually takes several

attempts to tune a learning cycle lab to fit the level of student.

The workbook contains a few typographical errors and section headings

are sometimes left out. It would be useful to have the booklet reviewed

a competent secretary or student who rsould make small format corrections.

The -"'Pe is ambitious The physics

component has made significant progress but maintaining that development

w'71 continuing nteracticn with faculty in other departments,

especially those in math and chemistry. Interdepartmental coordination of

this kind is very rare and Xavier is fortunate to have accomplished it.

Prof,-ssor Fobert Bauman. Dept. of Physics, .r.iversity of Alabama, Birmingham

refers to such problems as "asking very difficult questions about ver: easy

material". It would probably be very profitable for the Xavier physics program

to establish contact with Prof. Bauman's group.



Appendix Xii--A Prescription for the Common Final Examination for Mathematic-, 103
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PROGRAM

rinual Convention
"A, GEORGIA
23-26, 1979

Friday. March 23

PM-2 PM

40. LOCI Project SymposiumReview of Selected NSF LOC! Projects.
Atlanta Hilton Hotel

Thomas Jelleison Room
Presider: Martha T Hatcher. Professor of Biolo,:y, Gainesville Junior

College. Georgia.

50. LOC! Project Symposium--Review of Selected NSF LOCI Projects.
Atlanta Hilton Hotel

Council Room
Presider. Dorothy Brook. Associate Professor of Bio Ic-2y. Northern

Georgia College. Dehlonega.

2:10 PM-3:10 PM

51. LOCI Project SymposiumReview of Selected NSF LOCI Projects.
Atlanta Hilton Hotel

Thomas Jefferson Room
Presider: Piebecg-.. A Halyard. Associate Professor, Biology, Clayton

Junior College, Atlanta, Georgia.

52. LOCI Project SymposiumReview of Selected NSF LOCI Projects.
Atlanta Hilton Hotel

Council Room
Presider Dorothy Brock, Associate Professor of Biology, Northern

Georgia College. Dehlonega.

1 PM-2 PM

53. CAUSE Project SymposiumReview of Selected NSF CAUSE Projects.
Atlanta Hilton Hotel
John Adams Room

Presider: Harry Prince Allen, Assoc:ale Professor of Mathematics.
Ohio State University, Columbus.

Highlights of the Science Learning Center at the University of Texas
at Arlington.

Presenter: Ann Benham, Associate Director, Science Learning Center,
University of Texas. Arlington,

Multi-Pathway Learning.

Presenter: Jacqueline T. Hunter, Instructor. College of Arts and Sci-
ences, Xavier University New Orlea. :s, Louisiana.

improvement of Science Instruction and Development of Evaluation
Procedures.

22

Presenter: Philip John Arnhott, Assistant Professor. Concordia Col-
lege. Milwaukee, Wisconsin.

Complementary Concept Modules for Mathematics, Chemistry, Biology
and Physics.

Presenter: Eldon L. Miller, Chairman, Department of Mathematics,
University of Mississippi. University.

c")

Co

0)



Ac VIPortion of Program from CAUSE Dissemination Workshop indicati

:resentation by Dr. Carmichael concerning XU's CAUSE Grant

COMPREHENSIVE ASSISTANCE TO SCIENCE EDUCATION (CAUSE)

INFORMATION EXCHANGE SEMINAR

(CIES)

- PROGRAM -

(All sessions and meals will be in the Jar:' S. McKimmcn Center)

Monday, August 6, 1979

11:00 am - 12 Noon CIES Registration

12 Noon - 1:00 pm Lunch

1:00 pm - 1:10 pm

1:10 1:1'5 pm

1:,5 - 1:20 dm

1:20 pm - 1:40 pm

1:55 cm

Welcome and Seminar Admi7istrative
Procedures
- Denis Jackson, Project Director

N.C. State University

Introduction of NSF staff

- Richard W. West, Program Director

CAUSE

Sc:Iedule of Events

- Lawrence H. Oliver, Program Manager

CAUSE

Historical Overview of CAUSE and

Purpose of Seminar
- Richard 4. West

Science Education at NSF

- Marjorie Gardner, Division Di rector

Science Educat'on Resources
Improvement (SERI)

1:55 - 2:00 pm Seminar Evaluation
- Judith B. Erickson, SERI

2:00 pm - 3:00 pm

Session 2-1 Chairperson: Lawrenc,, Oliver

Presenter: Avery 3. Dennis, Sandhills Community Co7lece

"improvement of Instructional Delivery via Establishment of an individualized

(Area 3)instructional laboratory'



1.9DeflchX

Sc:ssior. 4-1 Chairperson: :nor '.1.

Presenter: L;r.. X.av:er 2n ;eri

at

07: A-:te:7.ate Path,:a:; Learin.; Area

2:00 27 - 2:32 27 OC.:=P/S07't :Thinks

2:32 -

Sesson 7-2 Chairperson: chard

Presenter: ClJrtis Pied7ont Technca] Co-Hc-__;e

---_,ve'lc7-eht of an ihterscioTine Electronics/ath Prciolem Eolving

i:Area

Ph.7. :nstitons Reflding Fe

4:30 P7

cns Pr000sa', so

Session 4-2 Chairperson:

Area

jcre 3:2rdner
,:arhes L. Koevenig, FHrida

University

2se of 7ideo Cassettes ar n is to tE:ach Remedia! and Concepts

in the Fiolo.YcaT Sciences" (Area 4)

Dinner (Area 2C)

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

- 27

2:30 arn 9:30 arr.

Session 2-3

Tuesday, Aur,ust 7. 197P

3reakfast (Are=, 2

Chairperson: Richard

Pres-enter: ';1ia7 N:.7:7-:-2.ZP:e Cch:munity Collars

A Co7;3:Jter-Yara. !'!ulti7edia ath Learnin Center'

R.,,ssion 4-2

(Area
\

Arei; i;

Chairperson: La',-:rence H. Oliver

Presc-nter: H. soh, HoHe Horst

'Pe.-;:r!ictrin: and taTi,.ation of !Jn;:ercra,-ju,:,.tc Eucatn in 3ok,TH

(Area



To

From

Date

Subject

Appendix marl Statistics for the Use of the APLC since its openinc.

XAVIPIZ UNIVERSITY OF LOLISIANA
kter-Office Memo

C,-:ichael, Professor of Chemistry

Leslie R. Morris, Director of the LLbrary

December 18, 1980

APLC Attendance

Month 1979/80 1980/1 197P79*

3549 3124

August 3055 2405

September 14997 7597P

October 19221 15979

7ovember 16198 19700

11293 Su6
11947

January 5905

February 13453 10270

March 15647 70;

,,-47 72929 :1591

5570

5'72L.

.1.6'353

7,



?roram

Appendix XV::--Program for SREB-sponsored SREB '.4orkshop in New Orlea-s
SCIENCE ISTC2ION SEINAP.

p.r1. Rec.e.:ion ono' Roo-_-:.-1zior.

7:30 p.m. Overview of ,:tnoire ran 527Th

p.m. Presenoa:ion: 2,ave7ocm'erio a:1.3 Oceraoion

on Soiac.oe Learninz Carl:ers

Dr. 1-iowarC Car:er

CoMmentarors: 2r. do*---,-y Gills

Saokson Staze

Sisor Crace. Y.ary

Xavir

m Prcrams
Xavier 1..7nivers-3.L-7

'oo

Diso-ossion anO Coffee

Mo-or..3c:'or Jr. J.

DisczossLon

Demor.s.:ra.oi-,ns

Cnzers, S,:vioos

Compar-Ass31s:

aCcra:cry 7-cac; ?roce3.or,.;

a.m. The o: Colo:oan

SJ0kocr. R---, .7.1v,frsioy

c.o.3=-3e
I7.y.37:re

M_rsf'oy



Appendix XVII:--Scnedule & Report for Overall, Final Evaluation

Xavier University of Louisiana
NEW ORLEANS, LOUISIANA 70125, TELE?HONE 504/48S-7411

Schedule for

Dr. Bobby N. Irby

Chairman, Department of Science Education

u. of Southern Mississippi

to evaluate

CAUSE Grant SERF/ -06227

Monday, Apr-L 21

9:00- 9:30

^r1 ()1)

:20-72:00

j'.1 Carmichael University Guest House

Sr. Veronica Drawe, University Admin. 207
Dean

Carmichael Guest House

CAUSE Committee Wiest r,o s_

,L:acqueline Hunte-, Biology

Sr. Grace Mary, Biology
Bill Jones, Mathematics
Harold Vincent, Physics
Sr. Joanne Bauer, Chemistry
3W Carmichael , Ch=istry
Bill IribPck, Math cannot attnc,

72:22- '-^- Lunch'

2:22 2hmistnv: Sr.

Barbara S L

2:22- 3:22

9:20-l2:00

ics: -aro1c _cent

C=.:JF.:St

l'olocy: Sr. Grace Mari. 32:

Jacqueline Hunter

:0-. ;s t A.P:_2 a ta: ith studehts

77:20-l2:22 .:', Carmichae7

2:20- l:32 Rvisit as neecec 0 -ite re on..



Appendix XVIII (continued)

tr..7z 'LILL Lizz

Dr. J. W. Carmichael
Director, CAUSE Project
Xavier University o= La.
New Orleans, LA 70125

:ear Dr. Carmichae ,

-C:42

"-Z

May -, 930

Please find = _:tached the evaluation report on Xavier Lfl:

Cause arcject.

If you have any questions about this rePc-:, :lease do no:

:ate to to call on me.

Sincerely,

Bobby N. Irby

Chairmah



nuea)

Report of Site Visit

To Xavier University

Louisiana CAUSE Project

v, Chairman
Department of Science Education
,_,niversity of Southern Mississippi
Hattiesburg, MS 39401

---- Preparation

an:a Preparation

visit to Xavier University of Louisiana, Dr. J. W. Carmichael,

:irector, sent me copies of the original CAUSE proposal and subsequent

:S :n :he Mathematics and Science Project. The project was for the develop-

ti-dePartmental improvement program for the entry-level courses in

mathematics for science majors. The documents were studied to provide

tackghound about the work proposed, to maximize the usefulness of a 2-

7.-S* 2.71

.
Carmichael arranged an itenerary as follows:

April 21

W. Carmichael University Guest House

Sr. Veronica Drawe Administration 207

University Dean

J. W. Carmichael Guest House

CAUSE Committee Guest House

Jacqueline Hunter, Biology
Sr. Grace Mary, Biology
Bill Jones, Mathematics
Harold Vincent, Physics
Sr. Joanne Bauer, Chemistry
J. W. Carmichael, Chemistry
Bill Irlbeck, Math

Lunch Faculty Dining Room

Chemistry: Sr. Joanne Baeur Guest House

Barbara Wells, J. W. Carmichael

Sr. Carla, Chairman



Aco.ndix XV7:: i,contini.ed)

YohCay, April Conti nued

3:2C

Page 2

Physics: Harold Vincent AdmiT. 220A

;::: Math: 3111 Jones
3171 'rlbeTk

l-Jesda\, Aoril 22

9:2C :C:00

:00 :2:2:

:2:2:

People :nterviewed

MrceteR

Biology: Sr. Grace Mary. C Admin. S20

Jacqueline Hunter

Visit APLC & talk with students APL.,

J. W. Carmichael MSL

Revisit as Needed & write
report

7he fo1lowing people were terviewed CTing my Rite visit:

CAUc,F nommitte,P: Dr. J. W. Carmichael, Director
Sr. Joanne Bauer
Ms. Jacqueline Hunter
Sr. Grace Mary Flickinger
Mr. Bill Jones
Dr. Harold Vincent

Math.Pmatds:

Chen:is:Ty:

Mr. Bill Jones
Dr. Bill irlbeck
Sr. Rosemarie Kieinha
Chairperson

Sr. Joanne Bauer
Sr. Mary Car :a Manmstrom,

/;i

Dr. Harold VincPnt,
Chairperson

At7inistrators: Sr. Veronica Drawe,
University Dean

Students: Unidentified
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Appendix XV:il (...chtinuecj

On-Site :nterpretation

Proiect Intitutionalipation

Accomplishment of total, institutionalization of the project among the

very significant accomd ishments of the project leadership The d'hit courses

for the science and nmo.nematics entry-level preparation of science majors which

were developed as one of the major objectives of the CAUSE project, have become

an official part of the Xavier Universit;'s Science and Mathematics Curriculum.

Additional evidence of institutionalization of the project include (A)

the strong support by the administration, (B) the current and projected role of

the Alternate Pathway Learning Center (APLC), (C) classroom and laboratory fac-

ilities and probably the most important, (C) the faculty interest and commitment

to the program. These courses, (as all courses at Xavier 'iniversity), are taught

exclusively ty regular faculty members, including laboratory. Teaching assistants

are not utilized as instructors. Taken together, these represene a very important

commitment of physical and human resources to the Xavier Universitys academic pro-

gram.

Additionally, during the CAUSE project, Chemistry developed and implemented

a second semester Piagetian-based laboratory in ceneral chemistry for its entry-

level majors and established the mechanism 'or evaluatinc their majors' progress

throughout their degree programs.

Facilities

Facilities are somewhat old and in need of renovation . Also, they are

possiti in need of expansion, but at the present, these are put to maximum use

and are considered adequate ;possibly with the exception of chemistry) . Basic

,J;dm.ent for the teaching of ent::-level courses addressed by the CAUSE project

seems to ce sufficient. However, no detailed evaluation of the facilities and

c idment needs was undertaken. Conclusions were based on input from faculty.



,Appertix XV::: (continued)

2n-Site Interpretation Continue,')

Page

Teaching Assistants, (undercraCuate or gracu are not available to

assist the faculty with, the day-to-day chores. Faculty members lecture, prepare

all laboratory set-ups, Grade papers, develop evaluation instruments, etc. This

CO7-...=ct manifests itself in superior instruction. StuCent benefits seem t-

wortn one extensive effort of the faculty. However, would seem cost effective

to utilize senior science majors to assist with laboratory preparations and free

the faculty for other constructive activities. Surely the faculty has

involved in many extracurricular activities that effectively promote Xavier Uni-

versity and CAUSE.

C. Course Structure

The entry-level cou.ses of all our departments (two courses per depart-

ment) consist of a commercial textbook, laboratory manual, and student workbook.

The latter two items were developed as part of the CAUSE Project. Adnitionally,

each department has begun to administer common final examinations in all sections

of a given course. Chemistry chose to use the American Chemical Socety's

Cooperative Examination as the final in the second semester. Mathematics and

.ysics we-e developir second semester final examinations of similar specifications.

Handbook. The handbook varies slightly among departments but basically

it contains content objectives, sample problems, tests, sample oalc:;lations and

solutions to problems, audiovisual materials, and references to alternate pathways

The .-..andtocks seem to be well received by the students. .a brightly

colored covers have servec . as a symbol of the CAUSE program on campus, influencinc

the development of handtoo by other departments.

%table changes made by Biolocy and Mathematics in their entry-level

courses. Biology developed two semesters of general biology to replace a one sem-
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Appendix XX (continued)

DUTIES AND RESPONSIBILITIES OF GENERAL BIOLOGY COORDINATOR

The coordinator is expected to:

Prepare a day-by-day outline for the semester detailing the material to

be covered each class meeting and provide a copy to each instructor.

2 Neet with the other teachers individually or in groups on a regular basis

to coordinate the teaching and provide a forum for diocussion of the content

of course, textbook, alternate pathways, etc.

3. Prepare in conjunction with the other teachers of the course a common final

examination for the course.

Collect copies of each Instructor's hour exams as well as a copy cf midterm

grades and final grades.

As soon as possible after mid-term, compute a grade distribution for each

section as well as for the combined group. This grade distribution should

show the percentage of students making at' least a C and those making below

a C. Also a student-attitude questionaire should be distributed to all

sections and the resultS tabulated.

the end of the semester, collect a copy of class roll from each section's

instructor containing name, final exam score, (plus standardized CLEP test

score, if a standardized test is given), and final course letter grade for

each student. Each instructor is to submit class average on the final exam

(plus standardized test, if any is given) and grade distribution for hi; or

her section.

7 Calculate over all average on final exam (plus average on any standardized

test given) and overall grade distribution. This data is to be recorded on

the coordinator report form (see appendix) and placed in the departmental

files. This information to be recorded on the department's master sheet in

the departmental file.

Order binders for workbooks and laboratory manuals (should be done by sprinc

for the following year).

Yiake corrections in the laboratory manual and the workbook.

Get workbooks and laboratory manual to the printers and to the bookstore (send

to printers by the end of the spring semester).

the answers to the workbook questions in the APLC.

Of alternate pathways as new materials come
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Appendix XX (continued)

Course:

Classes:

Basic Principles of Biology
Biolocv l24

3 hours/wk

3 s.h.

Texts:. Biological Science (second edition) by Keeton
Workbook for TTa7-c- Principles of Biology

COURSE CBJECTIV7S:

This course is designed so that the student

will be introduced to the basic concepts wn cica

sciences.

'itTh be given experience in organizinc and studyinc problems

utilizing the scientific method.

will develop a respect for and appreciation , 17 Yss various

forms.

A. will become aware of the diversity found among living ' ings. Specific

behavioral objectives for each module are listed in the student work-

book.

/3777 0,2..2; C E

Students are urged to be present and punctual for all cicosses. in the event of

absence, for any reason, the student is solely responsible for the information

missed.

Additional He:o

Tutoring is available in the Bio!.J section of the Alternate Pathway _earning

Center (in the Library). addition, the API C is well equipped with

naterials designed to assist you to understand he material ~resented "in 7,-. =s7.

Students are urged to take advantage of the services offered in the r2,PLC.

The Biology hours are as follows:

Mon. - 3:C0 a.m. - o.m.

3:00 - 3:00
9:30 a.m. - ":ocr

avaF.aOTe arc :7E3.

material.

;SE,C777727777.

S:-..;dents are tt ans.,;er aTT The r.;
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'A AA.:

Statistics at mid-semeste: and end of semester.

Y:eeklv meetings of Ceeral Chemist 7Y 7rovid:.- a valuable ad ccnti7:-

uous source of input into the course particularly from new foulty

uho hopefully begin to feel as though the course i, his/her can

because of this investment that is made.

Since the material to be covered in the general Chemistry oou:-se
determined by the Chemistry Department as a whole, there is a need

for periodic input from the Chemistry faculty into the course. As

a means to this end, one Chemistry staff meetrig in the spring

semester of each year might be devoted to reviewing the material

in the course, evaluating the obiectives and making any additions

and deletj.ons that seem aPprocriate. N.B. Any additions to the

course material must be accompanied bv te deleton of an ecuivojeat

amount of material.

. ::2'ntenance 3: the AP'LX.:

Me Chemistry dePartment be represen.ed bv one fac-_:ltv 7.em*ber

and one student tutor on the .?LC Committee.

cannon session :37 tutors uao Will cc working in
those wno work 17 the drills as lec,rnin assistants.



Cet set of our keys for drill 'rcm j'wO's Office.

D..ten the door at the far and of the MNIL (the one closest to

Cuant. Lat).

unlock the file cabinet with tests and the cabinet with ,The an

Cooks .

Count the crate books to see that all four are there.

(:f not see me immediately:

S Let anyone who wshes=take the test start. Remember that petne

other drills need a slib to come in.

F:y 15 minutes after the beginning of the drill, evero'he ras 0: start

taking a test.

Soo"; as everyone starts taking the test, you shoult:

a1 'rite the CHALLENGE QUESTION for the drill on the board and

tnem to wOrk it,

take roll (AND KEEP IT JUST LIKE YOU DO GRADES),

c) complete, sign, and put in campus mail absence slips for S-.

miriam Francis, (YOU MUST DO THIS, IF YOU ARE:Y7 WILLING TO

THE WITH THIS JOB, THEN QUIT NOW.)

two torus orct]ems on the board.

The students have 05 minutes to take the test so that t a'-

',Lhe first hour you shoul d collect everyone's test.

As soon as students finicn the exam (even if the 45 7'

u o), start gracing. You should grade all tests as re:Di:Cy

ant be finished by 15 minutes after he ehd of the first hoL.r.

oAir J5 an,' work bonus question while.you grace.

tudents who ;et 90) (9 c 10 questions) are free to "cave as

you record tneir ;rade. Remember the +1 point (if acclicabl,;.

can take the test H-h them. Also record bonus oint.

other st...dnets remain in c],:11 (or are re7orte as azse.

E:oehd one next 45 minutes the iast 45 of the 2nd hour; co-inc car

they missed. It is better if you act them working in

ync '..he chalk board, etc.

.7.t the t_dinhnc of the 3rd hour, all wro haven't basseb a t.ost ts

a:ther varso. f=h,--lin, they have 05 inutes--wIth no Cha'le- a

ocsse.
sho;b soend the last IS minutes cradira the tests,

attend other tris THE STU;3E-7- STAY EL THE 7



.2,.opentx XXI (continued)

the oer0t, you shout

you have a retort of eery: he s or:.;res

'Hst of thos eh-Ht to jat-:hte

count ah_ -,..Ke sure the cr.lte locks are a71

Toc.:: the -::.e cabinet a.1d the grade ttok-c,bh

to ,_:0, have a G000 ST:FF

the ttr-:- door of the MSL.



Apera7dix (ccn:nued)

.:lanaboo:<

anal

12.ev:_ew/Revision of module test.s

1stry Staff meeting to review
C.,enera' Chemry courP nater:al

Ir. plans lyeginning of each

:.lid-semester

Statistics and end of semester

,

zaras

ecture
Lab

dering of supplies
3inders
Textbooks

Dec. 1/ April 15
Dec. 1/ April 13

March 1
April 1

, 1

uication--?r±nting O'
ilc,nc000 1arch 15

ac Manual arch 15

1:ina1 Exams Dec. 8/ A-ril

Module tess
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Eaz7. rse ,ea -r 7S --

ca..:-.cy-day r':utne semester

material to Pe coverer each :Tass etinc ant Prcv,d a copy

to each instructor.

'eet with the C:h2:' teachers individually cr in orotas on a
regui,:- basis to cccrdinate the teaching and provide a forum
for discussion of the content of course, textbook. alternate
Pathways, etc.

Prnbare in cCnvj unction ith the other teachers of the course a
common final examination for the course.

CT:liect cPpies of each iristrpctcr; hour exams as wel: as a cpc.

of mi,dterm grades and final grates.

soon as possible after mid -ter, , compute a grade distribution

for each section as well as for the combined croup. This grade

distribution should show the orecentage of students making at
least a C and those making below a C. Also a student-attitude
question should be distributed to all sections and the results
tabulated.

At the end of the semester, collect a copy of class roll from
each sections instructor containing name, final exam score,
plus standardized test score, if a standardized test is given),
and final course letter grade for each student. Each instructor
is to submit class average on the final exam (plus standardized
test. if any is given) and grade distribution for his or her
section.

Cald,.:lata, over all average on final exam (plus averace on any
standardH7d test given) and overall grade distriution.
his data is to be recorded on the course leader report form
see appendix) and placed in the depart mental files. This

infcrr-.aticn to be ,-pcorded on the department's master sheet

'n the departmenta =i le.
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Append:x XXIII--Physics' Plans for Continuation after Grant E-bires

Xavier Universit'Y of LouisiGna
ORI.2.-_-.ANS. LOUISIANA 70125. TELE.7PI-IONF -1)4/48E-74::

College of Art, and Sciences

Dr. 3W Carmichael, Director of NSF-CAUSE Project,

Xavier University of Louisiana

Harold A. Vincent, Physics/Pre-Engineering Department

and CAUSE Committee Representative

January 23, 1980

S,.3JECT: Continuation of the Physics Portion of the CAt'SE Project

When the Xavier University CAUSE propcsai of 1978 was .ritten, the Psics/

Pre-Lngineering Department agreed to continue the pr000sed program bejond the

peri: by the '!SF. At the time that the pioiect was funded, a single

'acuity member taught the lecture classes directly effected by the projec-, and

71e same person and one other were responsible for the laboratory classes af-

fected. With the increase in the numbers of students enrolling in these courses

and, her_:e., the Increase in the number of class secfons and faculty teaching

them, is is necessary to establish a written departmental pol:-:y on the CO,ti7-

uation c:= the physics component of the CAUSE project.

:,.aintenance of

2..bro?rn

1) The Department Chairman will designate, in tre spring

semester, course leaders who will be respc-sible for co-

ordinating course activities and schedul,es during the

following school year. One course leader will be -.erne:

for the lecture sections of Physics 2010-20 and one for

their laboratory complements, Physics 2010-201_3.

Each course leader is expected to:

a) prepare syllabi for th-, courses

b) arrange a schedule (when) and .plan (what is included)

for quizzes, tests, examinations, homework assignr:.ents

and (laboratory) exercises.



Appendix XXI ;Continued)

:ntegration of
New Faculty into
Departmental
_VS.eMS

Y.air ,cc of

:eta
and 20,.. Iva.-

uae

meet with the teachers of the vericus sections indivi-

dually or in groups on a regular basis to coordinate

the teaching and provide a forum for discussion of

contemporary problems of the courses.
prepare, 4n conjunction with the teachers of the other

sections, a common final examination.
collect copies of the teachers' quizzes and tests and

midterm and final grades.
f) As soon as possible after midterm, compute a grade

distribution for each section es well as for the com-

bined group. The distribution should show the percent

of students making a C or better and that of the stu-

dents making below a :. Also, a student attitude
peestionnaire (already prepared; should be completed

by students in all sections and the results tabulated

and distributed to the teachers.

in pre hiring discussions, the Department Chairman will

describe to the prospective faculty member the physics

component of he CAUSE project.
7: In initial meetings with the newly hired faculty, the

departmer,t's CAUSE coordinator will provide background

information on the development of the general physics course,

and :he accomplishments to date.
The new faculty member will be given a Physics Manual so

that he/she will become familiar with its content materials.

An explanation of how the materials are used in the course

will be provided.
Special attention will be devoted to ensuring that the new

faculty member understands the ob,fectives and mechanics of

the Piagetian-based laboratory exercises.

5; The new faculty member will be given a tour of the Alternate

Pathways Learning Center, with a discussion of tutoring,

computer term)nals, filmstrips and tape cessettes, and the

grading mac'eine.
'Ieekly meetings wi77 be held by teachers of the general

physics course in order for each to to made awa-e c' what

happening in the various parts of the course what is

workinc, what appears not to ce wor <ing, attempting to

cerreeting the di.:iculties and anse;erieg questions as the

arse.

7-re lear:er are responsiDle or collecting data and

e:ssoemina-,,ing the results of the on-:oing evaluation con-

....__ around the midterm of the se ter. The Department

a wl: he resoonsiole "cr the end -of- course evaluation.



Appendix XXI:: (continued)

Maintenance
and !,.evisions c=

Ph sics Manual

Yainton.nce r,f

Professor Vincent will be responsible for revisions of the

Physics Manua. Additions, deletions and alterations

should be agreed upon by department faculty and submitted

to Prof. Vincent for inclusion in the manual.

The Department Chairman will be responsible for ordering

and having available (in the bookstore) on t.-,e first class

day of the fail semester the appropriate rmter of manuals.

The Department Chairman will appoint an APLC coordinator,

who will ensure that the activities of the Physics area

are effectively and efficiently conducted. These include

selecting tutors, arranging the tutoring schedule, moni-

toring of tutoring activities, keeping current the list

of APLC learning materials, representing the department

on the APLC Committee, selecting a student representative

on the APLC Committee, and other duties deemed necessary

ty the chairman.
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Appendix XXIV (continued)

COGNITIVE SKILLS ORIENTi:D
IN GENERAL CHEMISTPY
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IN RECENT `.7Fii.A-ris, :here has ceen considerable
ere: Pi,t,ifiet's theory' of intel lectual development a..d
its imp:ice:nor-is for teaching science in high scnool and

colleiue -:<eririer and Laoson 1.-173. Lawson 1975: Be

Piag;e: 973) Tcs article describes a Piagetion-

icasei: mmer pnu.dram. Project SOAR (-Stress Dn Ana-

l,t cal P.,?C.sor.:ng.), for natura l. heal:h and imatherni:tical

science eino:ors. Tri..2 program was Jointly developed and

is conducted hi. the IDepartrnents of Biologi. Crier .istri..
themaitics and Physics at Xavier

,t 'Louisiana. Its overall goal .s to increase por
Hi:mance in and reduce attrition from science and mothe
matics courses and consequent1ç to increase the number

qiiialified ,,e.taidua.tes in these areas. The program :s
of the University's prictiart,,, institutional

oe. to prov.de educational opportunities to black Ameri-

cans Xavier of Louts:or:a is a small. predorni-
nantl; block its --.tution located in the opp,roxirnate geo
o.raphio cer.ter io: the cit.,: Ot New Orleans. 1978-79.

,)tt tloa totai enroilment of approxirnateli,i 1.6(it()

block. and more than 40`*, of the students ....s..ere a
nature.. .atemat:ca. or healtn, science ma;ors.

5 neo:T: ar les ir-n7;.:cation...:.

According ..cats theori. procress

of intellectual development artiO
:n what Mei,: ire capable of comprehending,

each. stage atilt.; upon reaching :he 'niches; level

d-r..eopment. the forma': -,p,trafiona; stage, does an

.acpaire me aiciiitiyi :o reason with concepts.
reitti)nships. .abstract properties and geralD o use

.--anuations ce.-ie does not deal

rect The impoi tance of tineiter,

science educution

/Ds2C;TrIk2S
as

50)0 of the 3iicgo frosnmen in. the Uriliecit States ca::

on ',unction at the concrete operational level 1cXr,: on

arid :=..,1-iner 1971: Kolociii,. 075) and the:
content of mathematics and science requires. lbv :is

nature. formal reasoning (Herron 1975. 1:;aur.: Ici76)
Pia-gets theori,. :hen. makes it possible to b.: tar

what is meant by the common complain: of

:acuity that many students lack problem soloing

::urTher. according to Plage:. learning occurs. no:
upon the indiviqual's being :old of the detailed irnplica-

;ions in idea. but rather as :he individu

a problem situation. considers tentative soliii

:ions. evaluates :heir effectiveness. arid then fries new

approaches the :irst ones are not successful. it thus

appears :hat science and mathematics instruction would
better serve students who lack problem-solving skills

,:igianized so as to cofront students wth concrete prob-

lems and meaningful inquiries before moving to abstract

ideas. Furthermore. since Piaget also suggests tha:

cape 'le of formal thought revert to concrete

operational reasonhog when encountering new materiai.
would appear that even the 'orrnal thinkers fsuppose61'

those successfully completing the courses) would also

',benefit from such an approach. ^ne study has verified
:his conclusion f.S'neehan 1970).

A particularly promising format suggested for use in
:eac.nine to promote Intellectual development is trio three.

oar consi:ing of exploration. invention.
appile to:on ()Karplus'1974) In the exploration phase.

the student is allowed to interact with p. sicai materials

with a minimum of guidance at new information
can be acquired that does not he existing mental
framework. The student is not to: i.xactly what to oo

ocher is asked to investigate a particular problem

ri an open manner. In the invention phase. the student

attempts to analyze :he data gathered :n :h2 previous

phase Floe instructor encourages the student to o7ganizu
-hi: data, to form hypotheses, and to look :or incon

,isteh lors pro-.:- lacy Cnon p. , unit for the student

(festroi.,., and

application phe.,e, expot: .entat.-in and
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,r

. :not:

e.-1-1 >lint :_)f reo.CICI:t pry

r, :e!IT,1:, at sildr
pdoL:r trisonornetr:a

rr,ov,2 oblects

rvlissing!abels.
:::a.-char: through perrnutoi:on 0 stops

number,:: georn,,:r:c ob:alnaNe L: pev:,;;:.

or .A.Hch rmq a bell

f ):-ks S:t:

10001:::; (0. e:-ttrnating
a::

prv,vbabli:::, as a prev_hc-,:i.v::: nu:nbc:-
and CU.::

versa- .flft:rn,.: n2e.C:

sca::t2rs:rams and v :

DC cIrcur:s

:- 7", istha first phase or a projected progrc-.7-:
P:cm components entr:,; IA?

: sc-:,-2nce courses for motors in the
:v cv;mpleled. the total progra:-;-,

approx:Iratel.:: 000 r:alt the cours
,,coca aoci '.1-1t (1,2:11,:!:105 nle.10rS dUrInQ the tirst t.

doorne::: :s
pp:oaflL repiace, ex:sz:r:y tutorial

Fria pri...:sent s

pr :ress of rho program
- : 1)) SOAR cons;s:s of

hes lai--)uraz(,:::; experiments frY '1:
r: H.::C:p:111t25) ():

prr-rh.;,_m solving
n

real ,7"

' . :

vrr,v: v

: C" : I

:: v::::1- ,rs

: .
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-.pers aissiaz--.ed.

as a sluden:
Pr:or e program a.

prograrri :0. Pia

ieacn.n.a using red avalie.bie

Becaase of :he loi.v student
oe :.tree period for each :ab

e si...iaent cri.ucci :r.

as 2.2 2 3:"

:
ericnurage toe stu-

a-...ainine thern, to:m n'.:potheses.
peers, seer; .:.consis-

l'are, ckas hso ta:;en to

aiiiiersto.--a that the ob:ect
, an ans. con

aara not an. accepted. correct
:a:rec.:ed. to instructors

encourage
ans:i<ers. The ins:ructcr

examined it. and r-aturned :: to

,uracii-ig comments or oper..encied

tapers No tracri:itional grades
description of each. Of the prod-

'. !: :able :
,AR shoots engaged :n activities

i:ocabulariyi, note-taking

saaiia :fl,tee ,...:.-7.ens:ons. To increase

orogr_ cooed mated with the academic

-es func:ions. tours of
pr-.,se.intations by various scientists

aen:=, Proed: SOAR :n 1977 and
f--)m high school immedi-

-:
-gram and were expecting

n he sol:cited :ne participants
n-.edia. brochures mailed to high

science and mathematics
as the wai m body-

;cceoted into the program both years
SOAR application and sub-

Xavier for the fall) indicating an
science. Each year more

Led a: the University as
d;,,,..o-ibed in

pet

i

Lawson i978l as a pr_
SOAR participants :n bo:h, 1977 and Lawson.

this umen: for stioidp administration and ::

o'::-se a b_l_inc.z. between time-cons:minu
:r,:te.7.'Ee'A.'S and easily misinterprete;
to si Moreover. Lawsien validated 7H. :(7`:

nin-ln and tenth grade students ranting fro.o thirteen to

eighteen years old. It c...n.sists of fifteen it-27-7-.s each of

which begihs oath the instructor demonstrating phi:sical

situation about which :he st.,_:dent

freely. The instructor then poses a question

some aspect of the demonstration and each sturien
responds individually by choosinc the correct mulhol,,

choice answer and explaining in :all how the ansn.e.

was obtained it n individual test bool-ilet. Answers are

con-ec: only if both portions are acceptab La,.c.sons

validation procedures indicate that scores of five or fewer

correct items represent concrete reasoning. six aieven

correspond to a tr7nsitional level (between concrete and

formal), and twelve or rn are correct is expected for an

individual at the fo,-mal operational level. The ..sdrt.imen.:

requires approximately ninety; minutes to administer.

In 1977 all SOAR participants Lawson's test ::0

demonstrations in one group setting n 1978 :hey

watched the dernonstratipris too video in `our separate

grol.ips of equal size. A SOAR instructor was present wiila

each group to eficlain the video demonstration further

and supervise adfi .. nistration of the nstrument.

3ecause T. '2 same in,rt:ment served for both pre- and

post-tests, instructors were careful to ensure that :cis:

items were discussed only during the acirninistran-,:-.

the exam and that activities in SOAP -lid duplicat:a

test items. Moreover. u^I 10 interviews the stu

dent receives feedback. Lawson's construction of :he test

provides no opportunity to learn .tom. the :est experience

In spite or :hese precatiiiohs tinno lans,

wee.--.F: between administrations of th: pt-o and post
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